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wherein R 1 represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalkyl group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocydic or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

3 [0001] The present invention relates to novel 1 H-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
iL-1 is mediated, which Include chronic inflammatory diseases {e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
- rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
lodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

15 

Background Art 

[0002] Some compounds having 1H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo(4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1 H-imidazo[4,5-c]qulnoltne-4-amlne (general name: Imlquimod) as a compound having an antlvtral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1 -(2-dlethylamlnoethyl)-1 H-lmidazo[4,5«c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

25 [0003] Moreover, the aforementioned imlquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (I FN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imidazopyridine derivatives or 1H-lmida2oqulnoline derivatives having an Inhibitory action 
against production of TNF or IL-1, which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-Imidazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




50 wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substltuents, a 
cycloaikyt group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substltuents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydic or heterocyclic ring which may be substituted with one or 

55 more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
plperidlno group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1H-imidazopyridlne 
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derivatives represented by the following general formula (II) or salts thereof: 
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wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

is benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesullonyi group, a ben2enesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-t is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

23 teoarthrttis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[001 0] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

33 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned genera! formulas (I) and (II) of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substituents as 
43 R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (ll), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
so include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyi group and the like. 
[0013] Examples of the cycloalkyl group represented by R 1 Include, for example, cyclopropyl group, cyctobutyl group, 
cyclopentyl group, cyciohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridaztnyl 
33 group, 2-pyrimrdinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrroiyl group, 2-pyrrolyl group, 3-pyrroryt group, l-lmidazoryt group, 2-imidazoryi 
group, 4-imidazoryl group, 1 -pyrazoiyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazofyi group, 2-oxazoryl group, 
4-oxazolyl group, 3-isoxazolyl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazoiyl group, 4-thiazoryl group, 5-thi- 
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azolyl group, 3-isothiazolyl group, 4-isothiazolyl group, 5-isothiazotyl group, 1,2,3-triazol-t-yl group, 1 ,2,3-triazol-4-yl 
group, 1 ,2,3-triazol-5-yl group, 1 ,2,4-triazol-1-yt group, 1 ,2.4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[001 4] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 
atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R 2 include, for example, amino group, methylamino group, ethyiamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamlno group, 4-pyridylmethylamino group, benzylamino group, p- 
methoxybenzytamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R 2 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1 -pyrrolidinyl group, piperidino group, 1-piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1,4-diazepin-1-yl group, mo rpholino group, 4-thiomorpholinyl group 
and the tike. 

[001 5] Examples of the homocyciic or heterocydfc ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cydooctene 
ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyraztne ring, pyrrole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocydte or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyi group, n-butyl group, tsobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentytoxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples include 1-aziridlnyl group, 2-aziridlnyl group, 1 -azetldinyl group, 2-azetidlnyl group, 3-azetldlnyi group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolldinyl group, pyrazolidinyt group, imidazolldinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-piperidyl group, t-piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yt group, hexahydro-1 H-azepin-4-yt group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-d»azepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyi group, morpholino group, 2-thiomorpholinyl 
group, 3-thlomorphollnyl group, 4-thiomorphollnyl group, 3-lsoxazolldinyl group, 3-isothlazolidlnyl group, 1 ,2,3-triazo- 
Ndtn-4-yl group, 1 ,2,4-triazoltdin-3-yl group, 1 ,2,5-thladiazoiin-3-yf group and the like, and preferred groups Indude, for 
example, 3-piperidyl group, 4-piperidyl group, 1-piperazinyi group, 2-plperazinyi group, 3-pyrrolldinyl group, 2-azetidinyl 
group, 3-azetid)nyl group, 2-morphollnyl group, 2-thlomorphollnyl group and the like. 

[00171 ln aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
vaiery! group, isovateryl group, plvaloyl group, fluoroacetyl group, diftuoroacetyl group, trifluoroacetyl group, chloro- 
acetyi group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the etkoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyt group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentytoxycarbonyi group, n-hexyloxycarbonyl group and the like. Examples of the thlocaroamoy! group which 
may be substituted that is represented by R 4 include, for example, thiocarbamoyt group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthlocarbamoyt group, isopropylthiocarbamoyt group, n-butylthiocarbamoyl group, 
isobutylthlocarbamoyl group, sec-butyfthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyi group represented by R 4 Indude, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesutfonyl group, n-butanesulfonyl group and the like. 

[0018] In the present specification, with respect to the substituting/binding position of the terms the aryl group", the 
homocyciic or heterocyclic ring - and "saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups in their meanings which may substituted nd at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[0019} In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted' or "which may have substltutents," the substituent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alky! groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyi group; aryl groups such as phenyl group, naphthyt 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

5 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cydohexy- 
lamino group dimethylamino group, dlethylamino group, anillno group, pyridylamlno group, benzytamino group, diben- 
zylamino group acetyfamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycerbo- 

w nylamino group, benzhydrylamino group, and triphenylmethylamino group; formyl group; aikanoyl groups such as acetyl 
group propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaioyl group, fluoroacetyl 
group difluoroacetyl group, trtftuoroacety! group, chtoroacetyl group, dlchloroacetyl group, and trlchloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; Blkyl- 
carbamoyl groups such as methylcarbamoyl group, ethytearbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group n-butytearbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyl 
group- thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propytthiocarbamoyl group, isopropytthiocarbamoyl group, n-butylthiocarbamoyl group, isobutylthlocarbamoyl 

20 group sec-butylthiocarbamoyl group, and tert-butylthiocarbamoyl group; amidino group; alkylthio groups such as meth- 
ylthlo group; alkanesuiflnyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group ethanesulfonyl group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
totuenesulfonyt group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesuffonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxylmlno group; alkoxyimino groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

so [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphonc 
acid* and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid citric acid, oxalic add, malic acid, succinic add, lactic add. methanesulfonlc add. ethanesulfonlc add, 

33 benzenesuff onlc acid, p-toluenesulfonic acid, mandelic acid, 1 0^camphorsulfonic acid, tartaric add, stearic add, glu- 
conic acid, nicotinic acid, trffluoroacetic acid, and benzoic add. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
lures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 

[0024] 1 Preferred compounds of the present Invention include, for example, the following compounds and salts there- 
43 of; however, the present invention is not limited to these examples: 

(1) 4^hloro-H2-(4-plpertdyOethyl]-1H-lmida20[4.5-clqulnollne; 

(2) 4,8-dtehloro-1 -[2-(4-plperidyl) ethyl)- 1 H-imidazo{4,5-c)qulnollne; 

(3) 4^chloro-8-methyl-1 -(2-{4-piperidyl)ethyiH H-imlda20[4,5-c)quinollne; 
so (4) 4-chloro-8-methoxy-1 -(2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(5) 4-chloro-2-phenyM-[2 -(4-plperidyi)ethylh1H-imidazo[4,5-c]qulnoline; 

(6) 4 B-dichloro-2-phenyM -[2-(4-piperidyl)ethyl)-1 H-imidazo[4 l 6-c)quinoline; 

(7) 4-chloro-8-methyl-2-phenyM -[2-(4-piperidyl)ethyll-1 H-imldazo[4,5 -cjqulnoiine; 

(8) 4-chloro-8-methoxy-2-phenyM-[2-(4-plperi 

55 (9) 4-chtoro- 1 -f2-(4-piperidyl)ethy1]-2-trif luoromethyM H-imidazo(4,5-cjquinoline; 

(10) 4,B-dlchloro-H2-(4-plper1dyl)ethyl]-2 -trtfluoromethyl-1H-lmldazo[4,5-c)qulnotine; 

(1 1 ) 4*htoro-8-methyl-1 -[2-(4-piperldy08thylh2-trtfluoromethyH H-imkJazo[4,5-c]qulnollne; 

(12) 4-chloro-8-methoxy-1-[2-(4i>iperioV0 
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(1 3) 4-chloro-2-(4-methylphenyl)-1 -[2-{4-plperidyf)ethyll-1 H-imidazo[4,5-c]quinollne; 

(1 4) 4-chloro-2-(4-methoxyphenyl)-1 -{2-(4-plperidyl)ethyl]-1 H-imldazo[4,5-c]quinollne; 

(1 5) 4-chloro-2-(4-fluoropheny!)-1-[2-{4-plpertdyl)ethyl]-1 H-imidazo[4,5-c)quinollne; 

(1 6) 4-chloro-1 -{2 -(4-piperidyl)ethyl|-2-{4-trifluoromethytphenyl)-1 H-imida2o[4,5-c]quinoline; 

(17) 4<hloro-2-(2-furyI)-1-(2-(4-plperidyl)ethyl)-1H-lmlda2o[4,5-c]qulnollne; 
(1 B) 4^hloro-1-[2^4-piperidyl)ethyQ-2-(2-thlenyl)-1 H-lmldazo[4,5-c]quinollne; 

(1 9) 4-chloro-2«(2-imidazolyl)-1 -{2-(4-piperidyl)ethyl)-1 H-lmidazo[4,5-c)quinoline; 

(20) 4-chloro-H2-{4-p}peiidy0ethyl]-2-(2-thla2olyl)-1 H-imldazo^S-clqulnoline; 

(21) 4<hloro-2-(5HTrathyl-2-thienyl>1-{2^^^ 

(22) 4-chloro-1 -[2-{4-pip©ridyl)ethyl]-2-(2-pyrroly0-1 H-imida20[4,5-c]quino!lne; 

(23) 4-methyl-2-phenyl-1 -{2 -(4-piperidyl)ethylJ-1 H-imidazo[4,5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyl-1 -[2-(4-piperidyl)ethyl)- 1 H-imlda20[4,5-c}qulnollne; 

(25) 4-methyM -{2-(4-pjperidyl)ethyl)-2-(4-trinuoromethylphonyl)-1 H-imidazo[4,5-c]quinollne; 

(26) 2-(24uryi)-4-methyM -[2-(4«piperidyl)ethylJ-1 H-imldazol4,5-c]qulnoline; 

(27) 4-memyi-H2-(4-p}peridyl)ethyO-2K2-thlenyl)-1H-lmldazo[4,5-cJquinolIne; 

(28) 2-(2^idazolyl)-4^emyl-H2-(4i>iperi 

(29) 4«methyl-1 -(2*(4-piperi(ty08thy)]-2-(2-thia2Otyl)-1 H-imidazo[4,5-c]quinoline; 

(30) 4-metayl-2-(3-methyl-2-thlenyl)-1 -{2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c)quinoflne; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo{4 l 5-c]quinoline; 

(32) 4-mothyl-1-{2-(4-piporidyl)ethy!)-2-(2-pyrrolyl)-1 H-imidazo[4,5-clqulnollne; 

(33) 4-methyl-2-(1 -methyl-2-pyrTolyl)-1 -{2-(4-plperidyl)ethyl]-1 H-imidazo[4,5<]quinoline; 

(34) 4-chloro-6 J,8,9-tetrahydro-2-phenyt-1 -{2-(4-pipertdyl)ethyt}-1 H-imldazo[4,5-c]quinollne; 

(35) 4-chloro-6,7-dihydro-2-phenyM -{2-(4-piperidy1)ethyl)-1 H-imidazo[5,4-d]cyclopGnta(b]pyridinG; 

(36) 4^hlo^o*2-phenyl-^[2H4-plpe^1dyl)ethy^-1H-lmidazo(5 > 4-d]thleno•[3,2-b]py^1dlne; 

(37) 4-chloro-2-phenyl-1-(2-<3-piporidy()othyl)-1 H-lmlda2o[4,5-c]quinollne; 

(38) 4-chloro-1 -[2-(2-morpholinyl)ethylJ-2-phenyM H-imldazo[4,5-cJquinoline; 

(39) 4-chloro-2-phenyM-{2-(1 -plperazlnyj)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(40) 4,6,7,8 ,9-pentachloro-2-ethoxymethyM -{2-(4-thlomorphollnyl)ethyt]-1 H-imida2o[4,5-c]quinollne; 

(41 ) 4-chloro-6,7,8,9-tetrahydro-2-hydroxymethyl-1 -(2-(1 -piperaziny!)ethyl}-1 H-imida2o(5,4-d]cyclohepta[b]pyrid- 
ine; and 

(42) 4-chioro-2-(3-methyl-2-thlenyl)-1 -{2-(4-piperidyl)ethyl]-1 H-lmldazo[4,5-c]quinollne. 

[0025] The novel 1 H-imidazopyrfdlne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein R 5 represents hydroxyl group or an elkyl group; R* represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 . m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from (TC to 200»C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react wtth an appropriate chlorinating agent, for exampje, phosphorus oxychlortde, thlonyi chloride, 
phosgene, oxaiyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethyKormamide 
and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030J In Step 4, the compound of the general formula (VHI) can be obtained by reducing the nttro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladlunVcarbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
■ formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 



R r C(OR) 3 



(XI) 



55 



R COX 



(XII) 
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(R 1 CO) 2 0 (XIII) 

wherein R represents a lower alkyl group; X represents a halogen atom; R r has the same meaning as that defined for 
5 Ri (except for hydroxy! group), 

in the presence or absence of a basic catalyst such as triethyiamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N.N-dimethylformamlde, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200*C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
io reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 CHO (XIV) 

13 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-djcyano-1,4-benzoquinone In a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
20 reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 

R V COOH (XV) 

23 

wherein R v has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric acid, In the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
30 in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyt chloride, phosgene, oxalyl chloride, phosphorus 
35 pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200*C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R 8 Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



43 




(XVI) 



wherein R 3 , R« m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethyiamine and potassium carbonate In a solvent such as 1 ,2-dlchloroethane, 1 ,4-dloxane, 
tetrahydrofuran, N,N-dlmethylformamWe and toluene at a temperature ranging from 0*C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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10 

wherein Z represents an aromatic ring; the symbol ■a" represents an integer of 1 or 2; and R 3 , R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (Cl-y^, group, that is adjacent to the saturated nitrogen-containing heterocyclic 
is group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be canied out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a - represents an Integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium perlodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc add, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
25 (|) wherein R 2 Is hydroxy! group can be obtained by allowing a compound of the general formula (I) wherein R 2 Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, etna no I end n-propanol, N,N-dlmethylforma- 
mide, 1 ,4-dioxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

33 which is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R 1 Is R v or 
wherein R 2 is hydroxyl group and R 1 is R 1 ' with trtfluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyi chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) in an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethytformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

<«> phosphonlum bromide, hexadecyttributyiphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^ group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and tnfluoromethyt group on the nitrogen atom which is not bound to the adjacent 
(CHjJp, group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anlsole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, methanol, ethanol, n-propanol, N.N* 
dimathylformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanotic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonic add, p-toluenesulfonlc acid, formic acid, 
« acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkai) metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm* 

3 [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0 # C to 200*C. 

to [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethylformamide and toluene at a temper- 
ature ranging from 0*C to 200°C. 

is [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethy (amine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
t,2-dlchlroethane, N.N-dlmethylfonrramide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200*C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
& benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzylamlno group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

50 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium f ormate, cyclohexene, and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonic add in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 

55 toluene, and N,N-dlmethylformamlde in the presence or absence of a cation scavenger such as anisole and thloanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

40 rocycltc group which is substituted with ethylenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluene8ulfonlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethyltormamlde, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200 # C. 

<5 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimlno 
group or an aikoxylmlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

50 

R 7 -ONH 2 (XVIII) 

wherein R 7 represents hydrogen atom or an alkyt group, 
55 in the presence or absence of a base such as triethylamine, diisopropylethy famine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethyHormamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0 # C 
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to ttie reflux temperature of a solvent. 

[00511 In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon rn the presence 
or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R* Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nftrogen-contaimng heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group 
[0O531 The reaction can be earned out in the presence or absence of a solvent such as N,N-dimethy1formamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 t 2-dIchloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and weter, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0*C to 200»C. 

[00541 Examples of the appropriate reagent include, for example, alkyl hatldes, triphenyfrnethyl chloride, benzyl chlo- 
ride benzhydryt chloride, a mixture ot formic acid and formalin, acetyl chloride, acetic anhydride, trtfluoroacetlc anhy- 
dride benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dlcarbonate, sodium cyanate, alkyl 
isocyanates sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-t-carooxamidlne, methanesulfonyl chloride, p- 
toluenesurfonyl chloride, p-fluorobenzenesurfonyl chloride, urethanes, alkylurethanes, thlourethanes, alkylth- 
iourethanes and the like. . . , . , » u • 

[0055) In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) ro group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH^ group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0°C to 200 9 C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1B, p. 726 (1975); Vol. 33, p. I860 (1990); and Vol. 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[00571 The medicaments which comprise as an active Ingredient the novel 1 H-lmtdazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, tine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically end pharmaceutical* acceptable additives. For example, in the oral preparations and suppositones, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mannitol, corn starch, and crystalline 
cellulose- disintegrators such as carboxymethylcellulose and carboxymethylcellulose calcium; binders such as hydrox- 
ypropylcellulose. hydroxypropylmethylcellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
takr coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical Ingredients may be used 
such as solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
acids or bases- teotonfcitles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[00581 A dose of the compounds of the present invention to a patient under therapeutic treatment is generally from 
about 0 1 to 1 000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
which may defend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples end Working Examples However, 
the scope of the present invention is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyM-piperidinecarboxylate 

[0061) To a solution of 76 5 g of ethyl isonipecotate and 81.5 ml of triethylamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwlse at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively wtth water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. RecrystaJUzation from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5°C. 



Elemental analysis for C^H^C^ 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H, 7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyl-4-plpertdlnemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenytmethyl-4-plperfdine-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under tee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
gave colorless crystals having the melting point of from 92 to 99.5 # C. 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N'Triphenylmethyl-4-plperidlneethanol 

[0064] 

Appearance: colorless liquid 

NMR spectrum 8 (CDCyppm: 1.26(1H^rs), 1.38(2H,br8), 1 .45-1 .5B(4H,m) f 1.67(2H,d, J=12Hz), 3.05(2H,brs), 
3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24<BH,t,J=7.5Hz), 7.48(6H,brs) 
IR spectrum v (Uq.Jcnr 1 : 3416 
Mass spectrum rrvz: 371 (M+) 
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Reference example 4 

(N-TriphenylmethyM-plperldyf)methyl methanesulfonate 

[0065J To a solution of 84.0 g of N-trlphenylmemyl-4-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwlse under lcen:oollng, and the mlxtura was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed success rvefy with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 
lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gBve colorless prisms having the melting point of from 1 29.5 to 1 34°C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H, 6.71; 
H, 6.47; 


N, 3.22 
N, 3.19 



[0066) In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
Reference example 5 

2-{N-Trtphenylmethy1-4-plperidyf)ethyl methanesulfonate 
[00671 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp: 111.5-114 # C 



Elemental analysis for C 27 H 31 N0 3 S 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-triphenylmethylpiperidine 

[0068) A suspension of 60 0 g of (N-trtphenylmethyl-4-plperidyl)m ethyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyWormamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42. 6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5»C. 



Elemental analysis for C^HjeN* 


Calculated % 
Found % 


C, 78.50; 
C, 78.46; 


H. 6.85; 
H, 6.74; 


N, 14.65 
N, 14.82 



Reference example 7 

tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

[0069) To a solution of 46.7 g of tert-butyl 2-<2-hydroxyethyl)-1 -plperidine-carboxylete and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 15.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature lor 2 hours. The reaction mixture was added with water and extracted with 



13 



EP 1 104 764 A1 



diethyl ether The extract was washed successively with water and' saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N ,N-dimethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70*C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
s residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 8 (DMSO-de)ppm: 1. 20-1. 32(1 H,m).1.40(9H a s).1. 48-1 .5B(5H,m),1. 60-1 .68(1 H,m),1 .88-1 .96(1 H, 
m),2 71-2 78(1H,m),3.28(2H,t,J=6.5Hz),3 80-3.B6(1H,m),4,1 9-4.25(1 H,m) 
10 IR spectrum v (liq)cnv 1 : 2104,1692 

Reference example 8 

4-Oxo-1 -plperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-pipeiidinone monohydrochloride monohydrate, 11.5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 5 (COCyppm: 2.53(4H,t,J=6Hz),2 91(4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBrJcm* 1 : 2232,1714 
23 Mass spectrum m/z: 1 3B(M+) 

[0071 J In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonyl amino)- 1-piperidlneacetonitrile 
[0072J 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-148 B C 



40 


Elemental analysis for C 12 H 21 N30 2 




Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 
N-TriphenylmethyM -plperidineacetonitrile 



[00731 A suspension of 90.4 g of (N-triphenylmethyM-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dlmethylsulfoxlde was stirred at 90*C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138 to139 B C. 

33 
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Elemental analysis for C^H^Nj 


Calculated % 
Found % 


C, 85 21; 
C.85 35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[00741 In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




Physical properties 
(Recrystallizstton solvent} 


11 




colorless crystals (MeOH-E^O) 

mp,158.$-10O.5 , fc 

Elements) analysis for C^H^N, 
CaJcd. %: C t 85.22; H, 7.42; N, 7.30 
Found %: C, 85.21; H. 752; N, 7.34 


12 




colorless prisms Gso-Pr,0-n-Heptane) 
mp.48-49t; 

Elemental analysis for C^jH^^O, 
Calod. %: C. 54-26; H, 8.99; N, 12.49 
Found %: C, 64D1; H. 9.24; N, 12.35 


13 


BocN^Js^CN 


oolorless crystals (iso-Pr 2 0) 
mp,89 — 80^C 

Elemental analysis for C^H^NjO, 
Calcd. %: C. 58.39; H. B.02; N, 12.38 
Found ft: C. 58.31; H, 8D1; N. 12.37 



Reference example 14 
N-TriphenylmethyM-plperldineacetlc acid 

[0075] A suspension of 21 .2 g of N-trlphenylmethyM-plperldineacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 mi of ethanol was refiuxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallfcation from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209* C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.01; 
C. 60.B5; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-trlphenylmethyl-4-piperidlneecetate 

5 [0076] A suspension of 23.6 g of N-triphenylmethyl-4-pipertdlneacetic add, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N.N-dimethylformamide was stirred at 90°C for 5 hours. After cooling, the react ton 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 1 66°C 

w , 



Elemental analysis for C 2fl H3 1 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 16 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [00771 A solution of 10.0 g of 4-oxo-1 -piperidlneacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesutfonic acid In 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 6 (CDCyppm : 1.78(4H,t,J=6H2),2.69(4H ( t,J=6Hz),3.52(2H,s),3.96(4 H,s) 
IR spectrum v (llq.)cnY 1 : 2230,1094 
Mass spectrum m/z: 1B2(M + ) 

30 

Reference example 17 
4-Amfnomethyl-N-triphenylmemylplperidlne 

35 [00781 To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMR spectrum 5 (CDCyppm: 1.14(1H,brs) ( 1.38(2H,brs),1.48{2H,qd,J=5^.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H, 
d,J=6Hz).3 10(2H,brs),7 14(3H,t f J=7.5Hz),7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (Hq.Jcnr 1 : 3056,3028 
43 High resolution mass spectrum: Analysis tor C^H^Nj 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Aminoethyl)-N-triphenylmethylplper1dine 

[00791 To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
35 g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-plperldineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 5 (CDCyppm: 1 .1 8(1 H,brs),1 .35(2H ,brs),1 .40(2H,q,J=7.5Hz),1 .48(2 H,qd>1 1 .5.3Hz), 1 .63(2H, 

d,J=11.5Hz),2 67(2H,t.J=7 5Hz),3.05(2H,brs),7.14(3H,t,J==7. 5Hz).7.24(6H,t,J=7 5Hz),7.47(6H,brs) 

|R spectrum v (liq )cm* 1 : 3060,3032 

High resolution mass spectrum: Analysis forC^n^ 

Calculated m/z: 370.240g 
Found m/z: 370.2400 

[0080) In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 



4-(3-Amlnopropyl)-N-triphenylmethylplperidine 
[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-dJppm: 0.95-1. 05(1 H,m),1.1 9-1. 35(6H,m),1. 41 ( 2H,q,J=11.5Hz) l 1.62<2H,d,J=115Hz). 
2.47(2H,t t J=6.5Hz),2.93(2H,d,J=11.5 Hz),7.15(3H,t t J=7.5Hz),728(6H,t ( J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IR spectrum v (llq.Jcnr 1 : 2972,2920 



Reference example 20 

tert-Butyl 2-(2-aminoethyi)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reacDon, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 6 (DMSO- 
d»)ppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .45-1.58(4H t m).1 .72-1 .82(1 H,m),2.34-2.47(2H l m).2.65-2.76(1 H,m),3.1 8(2H,t. 
J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (llq.)cm' 1 : 2976,2936,1692 



Reference example 21 

1-(2-AmlnoethyO-4,4-ethylenedioxyplperidlne 

[00831 A suspension of 12.7 g of 4 ,4~ethylenedloxy-t -piperidineacetonitrlle. 1 .3 ml of Raney nickel and 113 ml of 2% 
methanol* solution of ammonia waa catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction the catalyst waa filtered off, and the filtrate was concentrated. The resulting pale green llqu.d was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 

NMRs^m^ (DMSO-d^pm: 1.58(4H.t,J=6Hz)^.37(2H,t,J=6.5Hz ) ,2.42(4H,t,J= 6Hz),2.57(2H,t,J=6.5Hz),3.84 
(4H,s) 

IR spectrum v (tlq.)cm' 1 : 2956,2884,1 094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 


Ol 


colorless liquid 

NMR spectrum 8 (DMSO-d^ppm:! .02-1 .12(1 H,m).1 
.ie-1.50(14H.m).1.53-1.80(1H ? ni).t.7O-1.77(1Hjn)X 
5B(2H.tJ=75Hr}.2.75-2.B3<1H^n).3.65-3.78<2H t m) 
IR spectrum rOiq.) cm* , :2980.2936.1692 


23 




bluish green liquid 

NMR spectrum 8 (DMS0-d,)ppm:1 .40(9H,s). 1 .55-2. 

0O(2H,m)^.5O»2.e5(1H f m)^.75-2JO(1H»in) i 2.»O^3^ 

0(4H^n),3.BO-3.90<3Kni) 

IR spectrum V Cliq J cm _1 :1700 


24 




dark graen liquid 

NMR spectrum 5 (CDCIJppmil .1 5(2HJbrs)„1 .45<9H. 
s),1 .85-2.00<2H^)^.()0-2^0X2H^)^.30-2.50(2H T m) 
.2.60-2.95(48 jn),3.40-3.WK2Km),4.4«(1 Hi>rs) 
IR spectrum V Oiq J cm~ 1 :3332 t t692 


25 




colorless liquid 

NMR spectrum $ (DMSO-tgppm:1.39<9rU),1 .58-1 . 

66(1 H.m).1 .68-1 .90(5rimU.47aH.t ^7 J5Hz).3.1 3-3 

.22(2H,m).3.58-3.76(1 Km) 

IR spectrum v(Kq J cm'' 2972.287 8. 1696 

Specific rotation 

[ory : -54.3" (c=0.1. DMSO) 



Reference example 26 
5,7-Dlchloro-6-nltrothieno[3,2-b]pyridlne 

[0085] A mbrture of 24.8 g of 4,5^ihydro-7-hydroxy-6-nitrolhleno[3 t 2-b]pyridlne-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60 # C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (1 0:1), and then the solution was poured Into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97*C. 

NMR spectrum 6 (CDCyppm: 7.61(1H,d,J=5 5Hz), 8.07(1 H,d,J=5.5Hz) 

IR spectrum v (KBrJcrrr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[00881 In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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5 


Reference 
example 




Physioa! properties 
(RecrystalGzation solvent) 


10 


27 


"X 




C 


psie brown orysteJs 

NMR spectrum 6* (CDCI,)ppm:7.87(1 H,dd,J=9,2. 


13 


28 


"X 




C 


brown crystals 

NMR spectrum d <DMSO-d t )ppm:2.82(3H^X7.7 
8(1H.dd. J=8.2Hz).7 .96(1 H.d.J=2Hz).8.D5<1 H.d. J= 
9Hz) 


20 


29 






c 


pale brown crystals 

NMR spectmmd(CDCgppm.-4.01(3H3).7.42(1H 
AJ=23H2),7.55(1H,*d^=«^5H2).7.99(iad,J=8 
Hz) 


23 
30 


30 


0 




no, 

CI 


yellow orystsls Gso-PrOH) 
mp .1 82-1 83 *C 

Bements) snwyeis for (y^Ci^O, 
Caled, %: C, 39 .37; H. 1.24; N, 17.22 
Found %: C # 39.37; H. 1.02; N, 17.23 


33 


31 




psJe brown plates (rr-ttoxene) 
mp.84-64.5 a C 

Bementai analysis for C^HtCV^O? 
CsJod. 9: C. 43.75; H. 3.28; N. 11-34 
Found %c C. 43.77; H. 3JH; N. 11.44 


40 
43 


32 


o 






pels ye Bow pistes (n-Hexene) 
mp345-95J*C 

Bementai analysis for C 1 H«CJ,H a O x 
Ceiod. *: C. 41.23; H. 2J59; H, 12JD2 
Found 1: C. 41.12: H. 2.84; K 12.01 



Reference example 33 

30 

2^hloro-3-nltro^2-(N-trtphenytmethyM^ 

[0087] To a solution of 22 6 g of 2,4«dichloro-3-nitroquinollne and 13.0 ml of triethylamlne in 60 ml of N.N-dimethyl- 
formamlde, a solution of 23.0 g of 4-(2-amlnoethyi)-N-triphenylmethylpiperidine In 40 ml of N,N-dimethylformamide 
55 was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalllzatlon from a mixture of 
N,N«dimethylfonrnamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 # C (de- 
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Elemental analysis lor C^H^CIN^ 


Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 576; 
H, 5.B0; 


N, 971 
N, 9.B2 



[0088] in accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 
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Reference 
example 


B 


R» 


1* 


Physical properties 
(ReorysteJIIzetion solvent) 


34 


CI 


Ph,CM^| 


2 


yellow cryrUJiCCHxCljHso-PrjO) 
mp,1 96.5-1 99.5t (decomposition) 
Elemental analysis for C^H^O^O, 
CalcdJfc C. 68.74; H, 5J27; N, 9.16 
Found *C, 68.47: H, 5.31; N. 9.1B 


35 


H 


PhrfW^ 

kA 


1 


yellow cryeteieOyieOrHTHF) 
nrn>^ 14.5-225^ (decomposition) 
ElementeJ analysis for C^H^CJN^O, 
CuIcd.X: C, 7232; H, 555; K 9.95 
Found %.-C, 7234; H. 5.62; M, 9.B2 


38 


H 




3 


yellow orystaJsO\leOrHeo-f>r s O) 
mp,t 763-1 83^C (decomposition) 
Elemental oneJysis for C^H^CJ^O, 
CakwL* C. 73.14; H, 5.97; H, 9.48 
Found *: C, 73 .33; H, 8.04; M, 9.38 


37 


H 




2 


yellow orymtsle(MeOH) 
mp,1283-1293*t 

ElementeJ analysis for C r ,H M C!N 4 0 1 
CaicdJt: C. 65.01; H. 5.93; M, 13.19 
Found %: C. 64.96; H. 8.03; N, 13.27 


38 


H 


-ex 


0 


yellow cryBiaJsCAoOEt) 
mp ,1 99-202*t2 (deo oraposrtion) 
ElementeJ analysis for C„H ss CIN«0 4 
CelcdJl: C. 58.09: H. 5.70; N. 13.77 
Found*: C, 56.04; H, 5.89; hi, 13.77 
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Reference 
example 


B 


W 


Physical properties 
(R© crystal !izarb' on solvent) 


39 


a 


CH 


yellow crysta!s(MeOH) 
mp,18d.5-1905t 

EJe mental analysis for O r) H tM Ci 1 H^0 4 
CaJcd* C. 53.74; H, 5-58; H. 11.94 
Found* C. 53.81; H. 5.55; N, 11.87 


40 


Me 


CH 


yellowish orange crystals (MeOH) 
11^,185-188^ 

Elemental analysis for C^HaCI^O, 
Calcd.%: C. 58.B8; H. 6.51; N, 12.48 
Found*: C. 58.72; H. 6.80; N, 12J59 


41 


MeO 


CH 


yellowish orange crystals (MoOH) 
mp.1835-1843^ 

Elemental analysis for CijH^CI^Og 
Calcd.* C. 56.83; H. 8.29; M, 12.05 
Found* C, 56.90; H. 6.34; N. 12.06 


42 


H 


N 


yellow crystalsCAcOEt-EttO) 

Elemental analysis for C 20 H 3 ,CIN B 0 4 
CaJctLX: C, 55.11; H. 6.01; N, 18.07 
Found* C. 55.18; H, 6.10; N, 15.88 
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Reference 
example 


R 2 


R* 


Physical properties 
(Reorystallization solvent) 


43 


Ct 




yellow cry*taislAcOEt-iso-Pr 2 0) 
1^,133-134^ 

Elemental analysis for C^H^CIN^ 
Calcd.* C, 57.99; H, 8.26; M, 12.88 
FoundS: C. 57.99; H. 8.34; N, 12*5 


44 


Me 


-ex 


yellow oryetals(EtOH) 
1^,138-138.5^ 

Elemental analysis for C„H„N«0 4 
Calcd.%: C, 63.75; H. 7 JO; M. 13.52 
Found*: C. 63.70; H. 7.49; N, 13.44 


45 


CI 


• a 

Boc 


yellow needles CAcOEt-n-Heptane) 
mp.148.5-149 , lC 

Elemental analysis for C^H^CIN^ 
CaJcd.%: C. 57.99; H. 8.28; N. 12*8 
Found*: C. 58*4; a 6.27: N. 12*7 


46 


CI 




yellow crystal»(iso-Pr x O) 
mp.121-122.5t: 

Elemental analysis for C^H^CIN^ 
■ m, f% an qq* M A. 5B- M 12 88 

Founds C. 58.04; H, 6.32; N, 12.82 


47 


CI 




yellow prisms (MeOrHso-Pr,0) 
mp 9 155-1 57^ 

Elemental analysis for C s »H a CIN«0 4 
CalcdJk C. 55.11; H. 6*1; H, 16*7 
Found%: C, 54.92; H, 5.89; M. 16.00 
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Reference 
example 


R 2 




Physical properties 
(Reorystallization solvent) 


48 


CI 




yellow crystals (MeOH) 
mp.l78.5-1T7^ 

Elemental analysis for C^H^dN^O, 
Cafcd.%: C, 54.98; H. 5.77; N v 12.82 
Found*: C, 54.85; H, 5.78; N, 12.86 


49 


CI 




yellow needles (AcOEt-tao-Pr a O) 
mp,150-150.5*C 

Elemental analysis for C^H^dN^O^ 
CatcdJl: C, 56.08; H, 6.27; N, 15.57 
Founds C. 55.92; H, 6.19; N, 15.59 


50 


Me 




yellow crystals (AcOEt) 
mpJ 51-1 515*0 

BementaJ analysts for C^M^NsO* 
CatcdJfc C. 8152; H. 7.27; N, 18.31 
Found V C, 81.33; H» 7.14; N, 16.29 


51 


CI 




ye Dow fine needles (AcOEt-iso-Pr 2 0) 

mp.m.s-ttst; 

Elemental analysis for C^H^CIN^ • 
1/48,0 

CalcdJL C, 54.41; H, 5.45; N. 14.10 
Found* C. 54.80; H, 5.45; M. 14.19 
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Reference 
example 




m 


Physical properties 
(Recrystallization solvent) 


^ 5 








yellow prisms (AoOEt-n-Heptane) 










mp,121-123"C 




52 


2 


Elemental analysis for C 19 H tf CiN 4 0 3 


10 






Calcd.* C, 54.78; H, 5.40; N, 15.97 
Found* C. 54.70; H, 5.51; N, 15.93 










yellow crystals (MeOH) 


13 


53 




2 


mp,123-124% 

Elemental analysis for C 19 H n CIN 4 0, 
Calcd.* C, 5330; H. 5D9; M, 16.64 


20 








Found*: C. 53.44; H. 4.94; M. 16.60 










yellowish brown orystala (MeOH) 


23 


54 


cx 


3 


mp.l83-164 , C 

Elemental analysis for C 1t H,,CJN 4 0 1 








Cated.* C. 54.78; H, 5.48; N, 15.97 
Found* C. 54.79; H. 5.30; M. 15.95 


30 








yellowish brown orystaJa (MeOH) 






cx 




mp,145-146 < fc 




55 


2 


Elemental analysis for C 19 H 19 C1N 4 0 2 


33 






Calcd* C, 57.40; H f 5.72; N. 16 73 
Found* C. 57.23; H, 5.75; N, 16.74 










yellow crystals (iso-Pr 2 0) 


40 








mp,1025-103 < t: 




56 


2 


Elemantal analysis for C 15 H 17 CIN 4 O a 








Calcd.* C. 56.16: rl 5.34; H, 17.47 


43 








Found* C. 56.14; H. 5.37; K. 17.41 



50 
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Reference 
example 




Physical properties 
(Recrystallizatfon solvent) 


57 




yellow prisms 0so-Pr 2 O7n- Heptane) 
mp ,9 6-S8°C 

Elemental tnaJysis for C v ^i t tC\H A 0 4l 
Calcd.* C, 57.07; H, 5.98; N, 13.31 
Found* C. 57J04; H, 5.92; M, 13.26 

Specific rotation 

[at 10 ; -97^* (c=0.1,DMSO) 


58 


oic 


paJe yellow crystals (MeOH) 
mp.l 35-135.5^ 

EJemental anaiysis for C^H^CiN^ 
CalcdJl: C. 57.46; ri 7.12; N. 12.76 
Found*: C. 57.33; H. 7.15; N, 12.74 


59 


oic 


red liquid 

NMR spectrum iJ(DMSO-d f )ppm^.9B(2H.q. J 
=12.5Hz).1^0~1^0(1H > m) f 1.41(9H v 9Xl^9(2H t 
d r J=12.5Hz) ( 2.04(2H > quin 9 J=6Hz)^.60-2.72(4 
H^U.79arU,J=8Hz)^3C2H,tJ==«Hz),3J21(2 
H^.J=6.5HzX3.89(2H.d.J=12^H2).8.52(1HXJ 
=6.5Hz) 

IR spectrum P(Uq.) crn'M 688.1 526.1 368 


60 


o6C 


oranae crystals (lao-PrOH) 
mp i f48.5-150*C 

Elemental analysis for C^N^CIN^S 
CaJcdX- C, 51.75; H, 5.71; N, 12.71 
FoundS: C, 51.64; H. 5.80; K 12.69 



Reference example 61 
3-Amino-2K;hloro^-[2-(N-t^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 9 of sodium borohydride was added portlonwise under ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro^^2-(N-triphenylmethyl*4-plperidyl)ethytamino)quinollne In 300 mi of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portlonwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. RecrystaJllzatlon from bo- 
propanol gave pale green crystals having the melting point of from 116 to 121*C. 



Elemental analysis for C^H^CII^ 


Calculated % 
Found % 


C, 76.83; 
C, 76.74; 


H, 6.45; 
H, 6.54; 


N, 10 24 
N.1017 



[0090J In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
B8 were obtained. 
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Reference 
example 


B 


R* 


m 


Physical properties 
(RocrystaMzation solvent) 


62 


CI 




2 


colorless crystals (EtOH) 
mp.l 97-1 BBtt 

Elemental analysis for CoB^C^N* 
CalcdA C. 72.28; H, 5.89; N, 9.63 
FoundS: C, 72.45; H, 8.17; N. 9.34 


63 


H 




1 


brown liquid 

NMR spectrum dCDMSO-d,)ppm:1^(H1.45(5rUnXl 

.49(2H.q,J=11^Hz) i 1.72<2H i d.J=1 1 J5Kz),3.18(2HAJ 

=7Hi).4.89<2H.s).5.09(1H.tJ=7H2)7.14(3H t t.^7J5H 

2)7^7<6HX^75Hi).7-35-7.45(8H.m).7.68(1h\d r J=a 

Hz)J.99(1H^ f J=8Hz) 

IR spectrum V(Jk^ om" 1 ^356,305 8 


64 


H 




3 


colorless crystals Qso-Pr t O) 
mp.14&-158t 

Elemental analysts for C^H^CIN, 
Calcd.%: C. 77jD5; H, 6.65; N, 9.96 
Found*; C, 76.83; H. 6.81; M. 9.97 


66 


H 


- H CX 


2 


brown liquid 

NMR spectrum * (CDd,}ppm:1 .20-1 .5<K3 Km),1 .80( 
2K*J=7.5Hz)J.66(2H.d,J=11r^^ 
2.88(2H4^11Hx)^i7<2H.q,J=7.5Hz),3.49<2H r s) i 3.7 
9(1H,t,J=7^Hz).4i)6C2H f brs).7iO-7.35(5H^n),7.46(1 
HM J=6 .1 Jrb)J.49(1H,td.J^J.5Hz).7 .74<1H.dd.J= 
8J.5Hz)JjB9(1 H,dd.J=8.1 5Hz) 
IR spectrum V (Hq.) cnT*:3360 
Mass spectrum m/z:394.39ear^:l) 
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Reference 
example 


B 


W 


m 


Physical properties 
(Reorystairization solvent) 


66 


H 


CH 


D 


oolortesa crystale (AoOEt-iso-Pr 2 0) 
mp,167-187^C 

Elemental analysis for C 1i Hjj,CJN 4 O t 
CalodJ; C. 60.55; H, 6.69; K 14.87 
Found*: C. 60.47: H. 6.83; N. 14.81 


67 


a 


CH 


2 


coforiesa cryataJa Gso-Pr x O) 
mp t 154-1555 4 C 

Elemental anaJyaia for C r )H a d x N 4 O z 
Celod.%: C. 57.40; H. 6.42; N. 12.75 
Found*: C. 57.31; H, 6.37; H, 12.69 


68 


Me 


CH 


2 


colorleea cryataia Gao-Pr 2 0) 
mp,129-129.5°C 

Elemental analysis for C 73 H tl CIN 4 Oi 
CaJodJ: C. 63J97; H, 7.46; N, 13.37 
Founds C. 63.02; ri 756; N. 13.33 


69 


UeO 


CH 


2 


odorless cryataia Gao-Pr,0) 
mp,1405-14l1C 

Elemental analysia for CgH^CI^O, 
Celcd.* C. 60.75; H. 7.18; M, 12.88 
Found* C, 60.61; H, 7.17; M, 12-81 


70 


H 


N 


2 


brawn liquid 

HUH spectrum d (CDCl»)ppm:1.14(2Kqd,J=12^Hz),1.4<H 

1.4^11H f m)J.50-l.7<K5H^)X67(2H,t,^=12Hz) t 3.40(2H.t, 

^=75rte),4.07(3H^ra).7.39(1 H,dd. J=6 3 A JHz)3 H.dd 

^=85arfe).8.91(1H4d.J=4.5^Hz) 

IR spectrum irQIqJ cm" n ^344 v 2928J694 

Maaa apeotrum m/r405 ,4070^,3:1) 
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Reference 
example 


R« 


ft 1 


Physical properties 
(RecrystaBizstion solvent) 


71 


CI 




colorless crystals (AcOEt-iso-Pr 2 0) 
mp.1 15.5-1 18^ 

Elemental analysis for H^C IN^O, 
Calod.* C. 82^9; H. 122; N, 13.84 
Found*: C, 61.89; ft 7.28; N, 13.73 


72 


Me 




colorless orystais Gso-Pr 2 0) 

mp,1 32.5-1 3451C 

Elemental analysis for QaH^N^O, 
CalcdA: C. 88.72; ft 8.39; N. 14.57 
Found* C, 88.65; HL 8.65; ft 14.48 


73 


CI 


a 

Boo 


colorless prisms 

Gso-PrjO-rr-Hoptane) 

mp.KMMIOt 

Elemental analysis for C^HuCII^Oj 
CalodS: C. 8X29: ft 7.22; ft 13.84 
FoundS: C, 62.18; H. 7.42; ft 13.81 


74 


a 


. n 

BeoM^^s^ 


colorless orystais O«o-Pr 2 0) 
mp,104-10« - C 

Elemental analysis for C x1 H 2a ClN 4 0 2 
CaJcdJI: C. 62^9; ft 7.22; N. 13.84 
Found* C, 82.11; H, 7.35; ft 13.79 


75 


CI 




odorless prisms (AcOEt-iso-PrjO) 
mp,12B-128.5X 

Elemental analysis for C„H a ,CIN i 0 2 
Calcd.1; G, 59.18; ft 6J5; ft 17.25 
Found*: 0, 59.16; ft 634; ft 17.15 




30 



EP 1 104 764 A1 



Reference 
example 


R* 


R» 


Physical properties 
(Re crystallization solvent) 


76 


CI 


BocN^^^ 


green liquid 

NMR spectrum d (CDCI*)ppm:1 .47(9H.a),1 .78( 
2H,q.J=6Hz).2.69(1 HJbn)JZM(t H,brs).3.30-3. 
40(1 H.m),3.50-3 r 55(1 H,mX3.55-3.70(2H.m).3.7 
&-4.05(3H,m),4^7(2H^rsX7.40-7.50(2H f mX7.8 
0(1 H,d,J=7-5HzX7 .90(1H.o\J=7.5Hz) 
IR spectrum l/(MqJ cm~':3358,16S6 
Mass apectrum m/z:406.408(M*.3:1) 


77 


ci 




brown liquid 

NMR spectrum ft (CDClJppm:1 .40-1 .5 5 (2 Km) 

> 1.46(9H > a)^^2JD5ttH f m)^.15-2^5(2H.m)Z 

46X2H,t,J^iH2)XB0-2J0(2H > m).3.35(2H.t.^ 

5.5rteX3.63(1 Kbrs) t 4 .34(1 H J>rs),4.49(1 HJ>rsX7 

.40-7£0(2H^X7.8S-7.90(2rim) 

IR spectrum V OlqJ cm _l :3358,1694 

Mass spectrum m/z:419.421(M*,3:1) 


78 


Me 




green liquid 

NMR spootrumftWDCl^pmil^l^OttH^i) 
,1.46(9H,s)X00-2.10(2Hjn)jL1O-2^5(2H,m) P 2. 
4cX2HXJ=5.5Hz) r 2.64(3H F s)^.B5-2^0(2H.m) i 3 
.25(2H,t. J=«Hz),3.54(1 H.broX4.1 3(2H.brsX4.4 
9(1 H>rsX7.39(1 HX J=8^Hz).7.44(1 H.t, J=8.5H 
z) t 7J9(1H»d^=85H2>.7^1(1H f d,J=8.5H2) 
IR upeotruml/OioJ cm":3352.1704 
Mass spectrum m/z*99(M*) 
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Reference 
example 


R» 


m 


Physical properties 
(Recryatailtzation solvent) 




/ — V 

Boc 


2 


colorless plates (AcOEt-iso-Pr 2 0) 
rop/!04-105*C 

Bementej analysis for C^N^CI^O, 
Calod.* C, 81.45; H, 8.96; N. 14.33 
FounA: C, 61.49; H. 6.81; M. 14.35 

Specifio rotation 

[<»y*:-tW (0=0.1. DMSO) 


80 




2 


coloriess crystals Cso-Pr,0) 
mp.98.5-99*C 

Elemental analysis for C^CIN^O, 
Calcd.%: C. 5858; H, 6.39; N, 15.44 
Found*: C. 59.30; a 6.87; M. 15.30 


B| 


H0 Y^i 


2 


oolorlees orystale (AoOEt) 
mp,120-128"C 

Elemental snaJvsis for Ci*H»iC1MaO 
CaledJt: C, 59.90; H. 6.60; M, 17.48 
Found* C. 59.71; H, 6JB7; H, 17.32 


82 


a 


2 


yellowish brown liquid 

NMR spectrum d(COCI^pm^49(2H,tJ=5Hz)X50 
-2.60<4H,m)^.30-3.40(2H^n).3.75-335<4H/n),4J8<1 
HJ»rsX450t2H.brs)J.44(lH.td.J=85.1H2)7.48(1H.td 
,J=8J5.1Hz)J.88(1H/ld.J=85 t 1H2).7.91(1H,dd,^5. 
1rb) 

IR spectrum v(Bq.) cm~ ! :3348 


83 


a 


3 


yellowish brown liquid 

NMR spectrum S (CDCl^pm:1*9C2KquIn.^H*),2 

.45-2.60<4H^) r 2.83(2HX^6H2)^-30<2HXJ=«Hz).3. 

78(4HX J=4.5Hz),4J50(3HJbrs)7.44<1 H,td.J=7.6\1 Hz) 

,7.47(1 H.td.J=:7.5.1 Hz) J J3(1 H.d«\ J=7.5.1 Hz).7.90<l 

H,dd.J=7.5.1Hz) 

IR spectrum l>(lq.) cnT , ;3344 

Maes spectrum m/r32D.3220r, 3:1) 
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Reference 
example 


R* 


Physical properties 


84 


CX 


greentah brown liquid 

NMR spectrum 6 (CDCUppmrl .45-1 .«X2H.m).1 .60- 1 .70 

(4H.m)^.35-2.M)(4H^i)Z39{2H t tJ=5Hz) r 3.37(2H.ta==5H 

z).4.31(1H*re),4.e7ttHJbre^ 

td,J=7.1H2).7J7(1H.dd.J=7.1Hz).7^4(lH^d.J=7.1Hr) 

IR spectrum yQiq.) cm~':3432.3340 

Mess spectrum m/*304,306(M\3:1) 


85 




dark brown liquid 

NMR spe«tnim^(CDCI^m:t^0-1.90(4Hjn) t 2.57(2H,t 

J^53Hz)^.e0^2.70(4H.m),3.4(K2Kt^«-5Hr).4^7(3HJ)rs 

) J.43{1 H,td,J=7.5.2Hz).7.4«(1 H.td,^7.5;*Hz),7.87<l H.dd, 

J=73^Hz).7^3(1H^d^7.5,2Hz) 

IR epeotrum vOiqO cm 1 .3436,3348 

Mess spectrum m/z£90.292(M*,3:1) 
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Reference 








Physical properties 


example 








(RecrystaJlization solvent) 




BocN^ 






colorless crystals (iso-Pr 2 0) 








mp.i30.5-i3i.5 fl c 


86 




0 


7J XI 


Element*] analysis for C^N^CI^O, 
CalcdJk C. 61.67; H» 8.13; N„ 13.70 
Found%: C r 6132; H, 8.29; N, 13.65 










colorless crystals 




BocM^ 


1 




(aCHtCHjCHso-PrjO) 


0/ 








mp.141.5-142.5lC 




n 




Bemental analysis for CjoH^CH^Oj 










CaJcd.* C, 6032; H. 7.81; N, 14.19 








Found*: C, 60.63; H. 7.60; N, 14.03 




""C 






gray orystala (AoOEt) 
09,168-169% 


88 






Elemental analysis for C^HnClf^OjS 






0 




Calcd.%: C. 5533; H. 6.62; M. 13.63 








Found* C, 5534; H, 6.87; N, 13.63 



Example 1 

4>Chloro-H2-(N4riphenylmethyM-plperidy0ethy0-1H-lmlda2o[4,5-c}-quinoHne 

(0091] A solution of 1 9 9 g of 3-amlno-2K:hloro^2-(N4iipheny1methyM-plpertoV0*»thylamlno3qulnoline, 24.1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesulfonlc add monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 16.4 g of 
colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for C 3e H 3 3CtN 4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2-triHuoromethyMH2-(N^ 

10092) To a solution of 2.50 g of 3*arnlno-2^hloro^l2-(N*triphem/lmethyl^plperidy0ethylamlno]quinoline and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate In 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMRspecmimBpMSOHWppm : 1.35-1 .55(3H,m),1. 59(2H,q,J= 11 Hz). 1.77(2H.d,J=11 Hz) ,1.80-1 90(2H,m),2.98(2H, 

brs)4 75(2H,t.J=8.5Hz).7.17(3H,t,J^^^^ 

J=7.5 > 2Hz),8.16(lH,dd,J=7.5 r 2Hz),B.34(1H,dd,J=7.5,2Hz) 

Example 3 

tert-Butyl 4-[2-(4-methyl-2 phenyl- 1H-imldazo[4,5-c]qulnolln-1-yl)ethyl]-1-plperidlnecarboxylate 

[00931 A solution of 0.65 g of tert-butyl 4-l2-[(3-amino-2-methylqulnolln-4-yl)amlno]-ethyll-1 -piperidinecarboxylate, 
0 29 g of benzaldehyde and 0.08 g of 2.3-dlchloro-5.6-dlcyano-t ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 146.5'C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 2B; 
H.7.54; 


N. 11.91 
N. 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp ^32-239* C (decomposition) 
Elemental analysis for C^Ha^lls^ 
Calcd.%: C. 77.40; H. 5.75; N, 10.32 
Found%: C, 77.35; H. 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp.165-168*C (decomposition) 
Elemental analysis for C^H^CHM, 
Calcd.%: C f 79.53; H t 5.70; N. 9.05 
Found%: G. 79.29; H, 5.74; N. 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-288 # C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R 1 


B 


m 


riiysicai properties ^riecrysunii^aiiuii 


7 


Ph 


H 


2 


pale yellow crystals (CHgClj-EtOH) 
mp,246.5-249*C 

Elemental analysis for C^H^l^ 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.56; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231*C (decomposition) 
Elemental analysis for C^H^CIfVlttHaO 
Caicd.%: C, 79.24; H, 6.11; N ( 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



13 



20 




23 


Example 




B 


RA 


m 


Physical properties (Recrystallization solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125 g C Elemental analysis for 
0 2 A^2sp\N 4 Calcd.%: C, 71 .19; H, 6.22; N ( 13.84 Found%: C t 71.22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis tor C^H^IN^ Calcd.%: C, 67.45; H, 5.88; N t 12.10 
Found%: C, 67.42; H, 5.B8; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189 # C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 63.68; H. 6.56; N, 13.50 Foond%: C, 63.45; 
H, 6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193 a C Elemental analysis for 
CjbH^CI^Oj Calcd.%: C, 84.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5*C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.08 



45 



50 




36 



EP1 104 764 A1 



Example 


B 






Physical properties 
(Recrystaflization solvent) 


14 


MbO 




CH 


colorless crystals (AoOEt) N 
mp,1 88.5-1 89.5"C 

Elemental analysis for C^CIH.O, 
Calcd.*: C, 66.85; H. 6.38; N, 10.79 
Found* C, 68.70; H, 8.42: N, 10.70 


16 


H 




N 


colortess crystals (MeOH) 
mp p 2253~227^CCdeoomposhlon) 
Elemental anatysis for C^H^ClNsO, 
Carod.%: C, 66.81; H» 6.15; H. 14.23 
Found*: C. 65.85; H, 6.21; H f 1451 


16 


H 




CH 


colorless crystals (AcOEt-n- Heptane) 
mp,159-161*C 

Bemental analysis for C^H^ai^O, 
Calcd* C. 68.49; H, 5.36; H, 11.41 
FoundS: C. 6838; K 657; N, 1137 


17 


H 


cx 

11 ^ 

Boo 


CH 


colorless crystals CAcOEt-iso-PrjO) 
mp,t543-15Bt 

Bemental anafysls for C^H^dN^O, 
Calcd.*: C. 68.48; H. 6.36; K 11.41 
FoundS: C. 68.59; H. 6.15; N. 11.38 


18 


H 




CH 


colorless crystals (AcOEt) 
mp,1663-167.5 4 t: 

Bemental snsjysis for CaH^Clr^O, 
CalodJt: C. 88.48; ri 636; M. 11.41 
FoundS: C, 6850; H, 6.43; N. 11.32 




37 
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Example 




R» 


Physical properties 
(Recrystsilizstion solvent) 


19 


CI 




colorless fins needles (AcOEt) 
mp,186.5-187.5 <, C 

Bemeptai analysis for C^HttCIN^Oj 
CaJcd.%: C. 65.91; H. 6.15; H, 14.23 
Found*: C. 65.97; H. 6.31; N. 14.18 


20 


CI 




colorless crystals (MeOH) 
mp.1955-196.5t; 

Bemental analysis for C z7 H a dN 4 0, 
Caled.%* C 65 78- H. 5 93: K 11.36 
Found* C. 65.73; H, 5.88; N. 11.38 


21 


CI 




colorless crystals (AcOEtHso-Pr,0) 
mp.t 9 1.5-192^ 

Bemental analysis for 0^ti n CiU z O t 
CalcdJt: C. 66.46; H. 6.37; M, 13.84 
Found* C, 66.42; H. 6.33; M, 13.89 


22 


Me 


BocHNw^n. 


colorless crystals (AcOEt-iac-Pr 2 0) 
mp.164.fr-165*t; 

Bemental analysis for C^H^Oj 
CaJodJk C, 71.72; H, 7.26; N, 14.42 
Found* C. 71.40; H. 7.24; N. 14.28 




38 
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Example 


R* 


R* 


m 


Physical properties 
(RecrystaHization solvent) 


23 


Ph 




2 


colorless crystals (AcOEt-iso-Pr 2 0) 
Bf> t 185-188 4 C 

Elemental analysis for CgH^ON^, 
Calod.%: C, 86.88; H, 5.61; M, 12.48 
Found* C. 66.59; H, 5.63; N, 12.45 


24 


Pb 




2 


colorless crystals (iso-PrOH) 
mp,164"170°C 

Elemental analysis for C n H 2a CIN 4 0 
Celcd* C. 67.89; H, 5.70; N, 13.77 
Found* C. 67.62; H. 5.71; N, 13.63 


25 


Ph 


a 


2 


paie yellowish brown crystals (AcOEt) 

mp.182-183^ 

Elemental snaiysis for 

CaHndr^O- 1/4*1,0 
Calcd.%: C 86.49; H, 5.45; N, 14.10 
Found* C, 66.26; H. 5.50; M 14.03 


26 


H 


Ok 


3 


pale brown crystals (AcOEt) 

mp,130J5-131.5t 

BementaJ analysis for C^.CIr^O 
Cried G, 61.72; H, 5.79; M. 18.94 
Found* C. 61.72; H. 5.76; M. 18.90 


27 


Ph 




3 


pate brown crystals (MeOH) 

mp,183ir-164.5X 

BementaJ analysis for CnHoClr^O 
CeJod.* C. 87.89; H, 5.70; N, 13.77 
Found%: C. 87.91; H. 5.66; M, 13.80 
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Example 


R' 




m 


Physical properties 
(Recrystaliization solvent) 


28 


H 


Ok 


2 


paie brown crystals Gso-Pr 2 0) 
mp.105-105.5t 

Elemental analysis for C, 7 H tl C)N 4 
CalodJl: C. 64.86; H. 8.08; N, 17.80 
Found*: C, 64.83; H, 8.11; H, 17.72 


29 


Ph 




2 


pale brown crystals (MeOH) 
mp,22e-227'C 

Elemental analysis for O rs H u C\H A 
CaJcoM: C, 70.67; H, 5.93; N, 1433 
Found*: C, 70.44; H. 5.98; N, 14.29 


30 


H 


a- 


2 


brown crystals 

NMR spectrum 6 (CDCyppmrl .80-1 MlAHjn 

)£.58-2.76<4H.m).3.1 +-3.22(2H.ni).4.78-4.91 (2 

H > m) t 7.68(1H f t,J=83rte),7.72(1H.t^l=8^Hz)3.l 

3(1 H*>JU2(ZHA. J=93Hz) 

Mass speotrum m/z^00,302(M\3:1) 


31 


Ph 




2 


pais brown crystals (MoOH) 
mp.191-192^C 

Elemental analysis for C 12 H ti aN 4 
Calcd.%: C. 70.11; H, 5.62; M. 14.87 
Found*: C. 70.00; H. 5.65; N, 14.86 



40 
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Example 




Physical properties 
(Recrystaltization solvent) 


32 




coiortess amorphous solid 

NMR spectnimd(DMSO-o^prfd).99(3HJbrs).L 

32(3H>s),1.a8(2H r brs)^.13(1H > brs)^.4»<9H^X4 

.82-4.72(2H,m)J.80-7.87(3H^n).7.74-7.82(4H.m) 

.8.13(1H^kW=8.1^Hz)J.42{1H,d.^8H2) 

tH spectrum V (KBr)cm* f :1890 

Mass spectrum m/2:478,478(M^:1) 

Specific rotation 

[a]o M : -60r (c=0.1, DMSO) 


33 


OX 


colorless crystals (AcOEt) 
mp.21 5-2181C (decomposition) 
Elemental analysis for C^H^CIr^O, 
CalcdS: C. 87.93; H, 7.13; N, 11.32 
Found* C. 87.70; H. 7.17; N, 1 1.23 


34 


CCA 


colorless orystaJs (MoOrHso-PrOH) 

mpjas-iea'c 

Elemental analysis for C^H^CIN^ 

» if f% m~f LI ft Ql- M 11 B5 
CalcdA C, 0/.4Z, M, O^rlt «*» ■ l.ow 

Found* C. 87.31; H. 8.88; N. 11.57 


35 




brown crystals (AoOEt) 
mp,199-200 < t: 

Elemental analysis for C xt K»ClN 4 0 1 S 
CalcdA C, 82.83; H, 5.88; N. 1127 
Found!: C, 82.74; H. 5.B3; M. 11-16 
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Example 


R 1 


Phvsical oroDsrties 
(Rftrrvstallizution solvent) 


5 






pale Drown crysxai3 \iso^rTv/n/ 
mp f 202-203"C 




36 


Mo 


cJemenx&t analysis tdt o^jn^wir^v/j 


10 






C«Jed-V C 64 40* H. 6.B1* N. 13.06 
ETmitwM* ft AilQ- H 7 04* N 12.95 








colorless crystals (AcOEt-iso-Pr,0) 


15 






mp.iss^ieo^ 




37 


rr-Bu 


Elemental analysis for C^MmON^ 


20 






Found* C. 68.16; H, 753; N, 11i2 








oolorioss crystals (Iso-PrOH) 


23 


38 


a 


mp t 1 74^-1 75^ 

ElementaJ analysis for C^CI^O* -1/48,0 
CaJod.%: C, 67JD5; H, 7 54, H. 1 1.1 / 
Found*: C, 67.08; H, 7.47; N. luJZ 


30 






colorless crystals (Ac0Et-iso-Pr 2 0) 
mp.1 65-1 86.5^ 




39 


Bn 


Elemental analysis for C^HmCIN*^, 


35 






CalcdJl: C, 68.97; H, 659; N. 11.09 
Found*: C, 68 .93; H. 6.72; M, 10.99 








oolorieaa crystal* (AoOEt) 


40 


40 




mp ,2 1 9-220.5*fc (decomposition) 
Elemental analysis for C^H„Cm 4 <V 1/48,0 
CalcdJfc C. 69.08; H, 6.47; N. 10.74 


45 






Found* C. 6925; H, 6.41; H, 10.69 




42 
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Example 


rV 


Physical properties 
(RecrystaJlization solvent) 


4t 


Xf 


colorless crystals (MeOH) 
mp.137-142^ 

Elemental anatyais for C 29 K a CIN 4 0 2 -1/2H t O 
CalodJL C. 67.76; H, 6.67; M, 10.90 
Found*: C t 67.82; H, 6.40; N, 10.92 


42 




colorless orystals (MeOH) 
mp/ISSJMS?^ 

Elemental analysis for C 9 H n CiN 4 0» 
CaJodJL C. 66.85; h\ 6 .38; N. 10.75 
Found*: C, 66.84; H. 6.54; N. 10.78 


43 




colorless orystals (AcOEt) 
rnp.160-161"C 

Elemental anarysia for C^HmCIFt^O, -1/8^0 
CeJod.*: C. 65.78; H. 5.96; N. 10.96 
FoundS: C, 8537; H, 5.67; R 10.94 


44 




colorless fine needles 

(AcOEt-n-Hsptane) 

mp,180-182*C 

Bemental analysis for CaH^ClF^O, 
CaJcdJI; C. 66.07; H. 5.94; N, 11.01 
Found*: C, 66.10; ri 5.71; K UM 


45 


XT 


colorless orystals (Ac0Et-iso-Pr 2 O) 
mp, 1 26-1 29.5 B C 

Elemental analysis for CnH^CJFI^O, 
CaJodJ: C, 66.07; H. 5.94; N, 11.01 
Found*: C. 6646; a 5.76; N, 11.01 




EP 1 104 764 A1 



Exampla 


R 1 


Physical propertiea 
( Roc ry stall ization solvent) 


46 


'A 

T 


colorless crystals Oso-PrOH) 
mp.1 993-200*0 

EiemantaJ anaJyaia for C tt H t7 ClF 4 N 4 O x 
CaJcd.%: C. 59.74; H, 4.83; N, 9.95 
Found*: C. 59.81; H, 4.89; N. 9.90 


47 




colorless crystals flao-PrOH) 
mp.218.5-2173*C 

Elemental analysis for CnH^CIFj^O, 
CeJodJ: C, 57.89; H, 431; N, 9.84 
Found* C. 57 J8; H, 438; H. 9.62 


48 


jo 


colorless crystals (AoOEt) 
mp,199.5-2003*C 

Elemental analysis for C^CI^O, 
CaJcdJI: C, 85.91; H, 6.15; N, 14.23 
Found* C. 85.77; H, 5.99; M. 14.25 


48 




colorless priama 
(AoOEt-n-Heptane) 
mp, 182-1 83 1 

Elemental analysis for C^H^CIN^ 
Calod.* C, 65 S 1; H, 6.15; N, 14.23 
Found* C. 65.95; H, 6.28; N, 14.24 


50 




colorless prisms(AcOEt) 
mp^13-214 c C 

Elemental analysis for C^H^CIN, Of 
CaJcd.%: C, 65.91; H. 8.15; N. 14.23 
Found* C. 65.87; H, 6.20; N. 14.23 
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Example 


R' 


(RecrystaMzatron solvent) 


51 


jX' 


colorless orystals CMeOH) 
010.179-188% 

Elemental analysis for C„H»CIN 4 0,S 
Galea.*: C, 04.B5; H, 0.19; H, lu.43 
Found*: C. 84.82; H. 8.45; N, 10.37 


52 




ooloHeaa crystals Gso-PrOH) 
mp ,203-2033% 

Elemental analysis for C B H K aF,N«O z 
Calod.%: C, 8231; K 5.41; N. 10.02 
Found* C, 82,24; H. 5.42; H. 0.90 


53 




coloiiass orystals (AoOEt) 
mp.224-225% 

Elemental analysts for C^H^C^O, 
Cated* C, 72D1; H, 922; N, 9M 
Found!: C. 7102; H. 8.21; M 9.02 


54 


XT 


ooloHess orystals Gso-PrOH) 
mp.1 97-198% 

Elemental analysis for C^H^CIK^O, 
CaJodJt C. 70D3; H, 8.05; N, 9.81 
Found* C. 80.83; H, 8 .06; N, 9.58 


55 


P 


colorless oryetaia (MeOH) 
mp.198.5-197% 

Elemental analysis for O^H^CIN^ 
CaJodJk C, 84.93; H 8j08; N, 11.05 
Found*: C, 84.83; H, 8.27; N, 11.89 
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Example 




R 1 


PhysioaJ properties 
(Rocrystaffization solvent) 


56 


P 


Me 


pais yellow crystals Gso-PrOH) 
mp,185.5-188 , fc 

Elemental analysis for C 27 H n N 4 O i 
CaJcdJ: C, 70.41; H, 7.00; N ? 12.16 
Found* C. 70.32; H. 7.19; N. 12.13 


57 


p 


Ct 


colorless crystals (Me OH) 
mp,l513-153lC 

Bemontai analysis for C M K n aN 4 0 2 S 
CalcdJt C. 62 .83; H. 5.88; N. 1 1.27 
Found* C, 82.77; H. 6.01; N. 11.24 


58 


P 


Me 


pale yellow crystals Cso-PrOH) 
mp.181.5-182.5 < fc 

Elemental analysis for C^H^^O^S 
CalcdJL C, 68.04; H. 6.77; N. 11.75 
Found*: C, 67 .86; H, 6.99; N. 11.63 


59 


P 


a 


colorless crystals (AcOEt) 
mp,197-188"C 

Elemental analysis for C^HaClr^OjS 
CeicdJl: C, 60.29; H. 5.67; N. 14.06 
Found*: C, 50.98; H, 534; N, 13.84 


60 


9 


Me 


cotorlese crystals (AoOEt~iso~Pr 2 0) 
mp.191-193 < C 

Elemental anarysis for C^H^N^S 
CalcdJt: C 65.38; H. 634; N, 14.66 
Found* C, 65.34; H, 633; N, 14.43 
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Example 


R' 


Physical properties 
(RecrysteJIizatSon solvent) 


61 




yoiiow ■n>orpnoiiB jw»u 

NMR spectrum <J (CDCIJppm: 

1OT-1.08(2H.m).1^0"1.4O{1H,mX14O-1.45 ( 2H,m ) 

.1.44(9H r s).132-1J0(2ani)Z55-2.82(2H.tn),3JQ5(3 

H3).4OH4.10(2H^n)Ae2(2H.t.J=7.5H2)7^7-7^0( 

9H m) 7 «1(1H* J=7Hz) 7 67-7 71 (3H m) 8.14(1H jd 

J=75Hz),8.24<1H.d^7.5Hz) 

[R spectrum V (KBr)cm~ , :1692 

Mass spectrum m/r488(M*) 


62 


'X 


Y 


colorless erystais (AoOEt) 

mp, 1 1 OD w 

Bemanrtal analysis for C^H^^O, 
Caiod.* C, 62.14; H. 5J21; M. 9.99 
Found* C. 62J07; ri 5.25; >i 9.94 


63 




pale yellow crystals (AoOEt) 

mp,l B9J5-ZWJ.& w 

EJemantaJ analysis for C^H^O, 
CeJwU: C, 71 M; H. 7.05; M, 14.85 
Found* C. 71-37; H. 7.14; M. 14.83 


64 




ooloriess crystals (MeOrHso-Pr 2 0) 
mp/mS-mt 

Elemental analyaia for C^HmFjN^ 
CeJod* C, 68.90; H. 6.18; N. 10.40 
FoundS: C. 66.89; H. 6.08; N, 1037 


66 


HM 


0 


pale brown crystals (AcOEt) 
mp.193-194X 

Bomenta) analysis for C^V^O, 
CeJod* C, 7056; H. 7.24; H. 15.24 
Found* C, 70 J1; H. 7.16; N, 15.21 




47 
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Example 


R 1 


R 1 


Physical properties 
(Recrystallization solvent) 


66 


-p 

/ 


O 


colorless crystals (EtOH) 
mp ,240-241 "C ( decomposition) 
Dements) analysis for C^Ht, Clf^Oj 
CaJcdJk C. 62.43; H, 8D8; H, 17.47 
FoundS: C. 82.48; H, 6.02; N, 1751 


87 


-p 


Me 


ooloriess orystals (EtOH) 
mp^28^-230°C (decomposition) 
Elemental analysis for 
CalcdA: C, 87 JO; H. 7.0O; H. 18.25 
Found%: C. 87.72; K 8.03; N. 18.24 


68 


-p 


Me 


brown amorphous solid 

NMR spectrum d (CDCJ^ppnrul.lO-I^OtfH.mXM 

6(9H,s),1 .40-1 .eOOrim).! .90-1 .98(2H.m) f 2.80-2.7(K 

2H F m).3.04(3H.s)^.88(3H^),4.05-4.15ttH > m).4.74(2 

H.t,^Hz)A30(1HXJ^5Hz).8.52^ 

88(1 H,s),7.o0<1 H.t J=8Hz).7.67(1 HX J=8Hz).8.1 8(1 H. 

<U=8Hz).8.23(1H,d,J=8Hz) 

IR spectrum v (XBiOcnfMBoS 

Mass spectrum m/z:473(M*) 
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Example 


R' 


R 2 


Physical properties 
(Recrystaflization solvent) 


69 


R 


CI 


yellow amorphous solid 

NMR spectrum d (CDCt^ppm: 

1 .05-1.1 5(2H,m).1.40-l 30(3H^nX1.45(9H^) f 1 .83-1 .90( 

2H r m)^2(3H^60-^70(2H.m) t 4.a>-4.10(2H^l) i 4.60 

-4.65(2H i m)j^)6(1rW,J=5.5Hz)7^1(1H.d.J=5.5Hz).7.6 

8-7.75(2H,mX8.1 6(1H,d.J=73H2)3^4(1 ad.J=75Hz) 


70 


Mb 


CI 


pale yellow crystaJt (EtOH) 
mp.192-193t 

Elemental analysis for (^1^0,5-5/4^0 
CalcdJ: C, 60.77; H. 8.33; N, 1050 
Found*: C, 60.82; H. 6.08; N, 10.17 


71 




Me 


yellow amorphous sofid 

NMR speotmm d (CDCl^ppm: 

1i^1.08(2H > m)J.44(9H^)J.44^150(3H > in) r 1.80-1JO( 
2H,m).2 .31 (3H^60-2.70(2rimWi)6(3H > a).4J)0-4.05( 

2H.m).45B(2HXJ=75Hz)J.0e(1H.d.J^.5HriJ.49(1HA 
J=S 5Hz) 7 60-7 65f2H m) ft 14f 1H d J=fiHz) fi H J 
=8Hz) 

IRspeotrum K (KBrfem^rieSS 
Mass spectrum m/z:490(M*) 


72 


Mb 


Me 


pale yellow crystals (AcOEt) 
mp.141-142t 

Elemental analysis for C 2s H 94 N 4 O t S-1/4H t O 
Calcd.%: C, 67.92; H, 7.02; N, 11.31 
Found* C. 67 M; ri 6.84; N, 11.25 



Example 73 

tert-Butyl 4-[2-(4^hloro-2-hydroxy-1H-imidazo{4,5<:]qulnolin-^^ 

[0095] To a solution of 0 60 g of tert-butyt 4-(2-(3-amlno-2-ch!oro-4-qulnolylamlno)-ethylJ-1 -piperidlnecarboxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dlchloroetriane, 0.41 ml of triethylamlna was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethene. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colorless 
crystals. Recrystalllzatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223*C 



Elemental analysis tor CjjHjjCIN^Oa 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4-[2-[4«chloro-2-(4-methanesuiflnylphenyl)-1 H-imidazo[4,5-c]-quinoiin«t -yljethyf]-1 -piperidinecarboxylate 

[0096J To a suspension of 0.63 g of tert-butyl 4-[2-{4-ch(oro-2-(4-methyrWo-phenyl)-t H-lmidazo[4,5-c]qulnolin-1 «yl] 
ethyl)- 1 -piperidinecarboxylate in 18 mi of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate in 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (10:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystaliization from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 B6°C. 





Elemental analysis for C^i^ON^S 


1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


13 


Found % 


C, 62.33; 


H, 5.90; 


N, 9.91 



20 



Example 75 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesurfonylphenyl)«1 H-imidazo[4,5-c]-qulnolln-1 -yl]ethylj-1 -piperidinecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-{4-chloro-2-(4H7)ethylthiophenyl)-1H-imida2o[4 f 5 -cJquinoiln-1 -ylj 
ethyl}- 1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystaliization from 
methanol gave colorless crystals having the melting point of from 149 to 156*C. 





Elemental analysis for C^H^CIN^S • 


1/4H z O 


30 


Calculated % 


C t 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



30 



Example 76 

4-Hydroxy-2-phenyl- 1 -[2-(4-piperidy l)ethyl]-1 H-imidazo[4,5-c]quinoline 

[0098J A solution of 871 mg of 4-chloro-2-phenyM -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-cJquinoline and 2.5 ml of 8 
N hydrochloric acid in 8 ml of 1,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystaliization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental anarysis for C^H^r^O • IMH2O 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method of Example 78, the compounds of Examples 77 through 79 were obtained. 

K 3 — tCHJ* 
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Example 


B 




m 


Physical properties 
(Recrystailizstiofi solvent) 


77 


CI 


Bn "CX 


2 


colorless crystals (MeOH) 
mp,269-2B0t (decomposition) 
Elemental analysis for C t4 H 2 »CIN 4 0 
CalcdJt: C, 68.48; K 549; N, 13.31 
Found* C, 88.32; H. 6D7; H, 13-29 


78 


H 


-a 


1 


colorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d^ppm: 

15B(2HaJ=1 1.5Hz).1.74(2H.d.J=1 1.5Hz).2.10-2.2 

5(1H.m) v 2.79(2H^11^Hz) v 3^4C2H > d v J=11^Hz) r 

4-54(2H.d, J=7 J5Hz),7.29(1 H.t J=8Hz) f 7.49(1 HA J* 

8Hz).7i0(1H,t,J=8Hz)3iXKlH4 f ^8Hz)3^8(1H r s 

)J .84(1 H.brs),8 .95(1 H,brs),1 1 .62(1 H,s) 

ft spectrum v(KBr) cm" .3544,3228,1 692 

Mass spectrum m/z£82(M*) 


79 


H 


-a 


1 


odorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d,)ppm: 

1.65-1 J5(4H^iUJ»-2.15(1H^n).2A4(2H t q.J=12H 

z)^30(2H.d,J=12Hz).4.18(2H v d^=5Hz).4^1(2rid, 

^IJSHO J2Ht KU=< JSrfe) J.40-7.60(7H,m) .7.97 

(1H.d. J=8Hz),B J 1(1 H.a).10.63(1 HJ>rs).l 1 .58(1 H,s> 

IR spectrum v (KBr) cm _, :341 6*1 672 

Mass spectrum m/r372(M*) 



Example 80 

tert-Butyt 4^2-(4-phenoxy-1 H-lmidazo[4,5-clqulnolln-1 -yl)ethyl}-1 -plperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4-chloro-1 H-imida2o[4,5-c]quinolin-1 -yl)othy1]-1 -piperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 1 0% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C^h^^Og 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H, 6.83; 
H, 7.10; 


N, 11.88 
N, 11.69 



[0101) in accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 


R l 


R* 




Physical properties 
(Re crystallization solvent} 


81 


H 




H 


colorless crystals (MeOH) 

mp.152-5-153.Tt 

Elemental analysis for C^H^^O 
CelodJ: C. 7739; H, 854; N, 12.11 
Found*: C. 78.00; ri 8.29; N, 12.05 


82 


H 




H 


colorless orystais (AoOEt-i«o-Pr 2 0) 
mp.187-189.Tt; 

Elemental analysis for C^H^^O, 
Caicd.*: C. 72.44; H. 832; N, 1332 
Found*: C, 72.35; H. 8.28; K 13.42 


83 


H 




F 


colorless crystals (CH,Cl,Hse~Pr 2 0) 
mp,2063-208 a C 

Elemental analysis for CjsH^R^O, -l/SHjO 
Caicd* C. 69.07; H, 535; N, 1239 
Found* G. 69.11; H. 5.74: N. 12.85 


84 


Ph 


xx 


H 


odorless crystals (MoOrHso-Pr 2 0) 
mp^05-207^°C 

Elemental analysts for C 91 H S oN 4 O l *1/2H z O 
CeJcdJt: C, 74.53; H, 6.25; N, 11-21 
Found*: C. 7432; H. 6.37; M. 11.10 
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Example 


R 1 






Physical properties 
(Re crystallization solvent) 


85 


H 


"XX 


F 


odorless crystals (AcOEfr-n-Hexane) 

mp.133.5-135.5 < fc 

EJe mental analysis for C^^F^O, 
CsJcdJt: C, 68.55; H, 6.37; N ( 11.42 
Found* C. 68.37; H, 6.47; N. 11.25 


86 


Ph 


"XX 


H 


colorless crystals Gso-PrOH) 
mp.207-208^ 

Elemental analysis for C 14 H M N 4 0, 
Calcd\%: C. 74.43; H, 8.61; N, 10.21 
FoundX: C. 74.38; H, 6.BB; N. 10.14 


87 


H 


0~ 


H 


pale purple crystals 

NMR spectrum 6 (DMSO-d^pm: 

1 .64-1 J2(4H.m)^55-2^8(4rim) f 2.98(2H.t, J=7 

Hz)A£0<2HX J=7Hz) .7.25-7.31 (3H,m) .7.45-7.4 

9(2H,m)^.53-7.60(2H ? m).7.72(1H,d.J=7Hx)3-29 

(lrUJ=7HzX8.37(1H.s) 

Mass spectrum m/z358(NT) 



Example B8 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c)quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate 
[0102] A mixture of 4.40 g of tert-butyl 4^2-(4-phenoxy«1H-imidazo[4,5-Crqumolin^^ 

late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dlisopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5*C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103) In accordance wtth the method of Example 88, the compounds of Examples 89 through 92 were obtained. 




53 



EP 1 104 764 A1 



Example 




Physical properties 
(Recrystailizstion solvent) 


89 




oolorless crystals (EtOH) 
mp,191.5-192T* 

Elemental analysis for C Z4 H Z7 N V 
CaJcd* C, 74.77; H„ 7.08; N. 18.17 
Found* C 74.87; H. 7.18; N, 18i)6 


90 


"a 


odorless crystals (MeOH) 

mp,231.5-232-5*fc 

Elemental analysis for C^H^NjO 
Gated.* C, 67.83; H, 637; N. 20.76 
Found*: C. 67.48; H. 8.79; N, 20.63 


91 




colorless crystals (EtOH) 
mp,166-187t 

Bomerttal analysis for C M H 29 N I 0 Z 

j «. r* or 07. Li A OS* M 10 OA 

Found*: C. 85.52; H, 8.76; N, 18.83 


92 




pale yellow crystals [fumarate] 

(DMrHso-Pr a O) 

mp.l 95*197% (decomposition) 

Elemental analysts for C 1t H, t N,-C 4 H»0 4 - 

5/4H»0 

CalcdJfc C, 57.20; H. 6.12; N. 18.68 
FoundS: C. 57-20; H. 6.23; N. 16.53 



Example 93 

tert-Butyl 4-[2-(4-dimethylajnino-2-phenyl-1 H-lmidazo[4,5<]quinolln-1 -yl)-ethyl]-1 -piperidlnecarboxylate 
[01041 A mixture of 0.69 g of tert-cutyl 4-[2-(4<hloro-2-phenyMH-!mld820^ 

carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 60*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyt ether to give 0.52 g of colorless crystals. Recrystalli2ation from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 171 .5 # C. 



Elemental analysis for Cyfi 97 N 5 0 2 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-{4-(4-methytplperazln-1 -yi)-2-phenyl-1 H-lmldazo[4,5-c]-qulnolln-1 -yl)ethyl)-1 -piperidlnecarboxylate 

[01051 A mixture of 0.B0 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-lm»da2O-[4,5-clqulnolln-1-y0ethyn-1 -piperidlne- 
carboxylate and 1 ml of N-methyiplperaztne was stirred at 80*C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as elutmg solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzation from ethyl acetate gave colorless needles having the melting point of from 140 
to141*C 





Elemental analysis for C^H^NeOj 


5 


Calculated % 


C, 71.46; 


H, 7.63; 


N, 15.15 




Found % 


C, 71 23; 


H, 7.85; 


N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 102 were 
10 obtained. 



15 
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Example 


R* 


Physical properties 
(RecrystaJlization solvent) 


95 


NHMa 


colorless crystals Cso-PrOH) 
mp.181-162 < t: 

Elemental analysis for OaH^^Ot* 1/2H,0 
Celcd*: C, 70.42; H. 7.34; N, 14.16 
Found* C. 70.31; H, 7-23; N. 13,95 


96 


H 


<~nlArtA*Jk r* rvrfrf al« Cinty—Pr fi) 

mp.162-162^C 

Elementai analysis for C^H^O,- 1/2H,0 
Calcd.*: C, 71.51; H, 7.36; N. 13.45 
Found*: C, 71.73; H» 7.35; N. 13.09 


97 


X) 


colorless needles (McOH) 
mp,i?1-172t; 

Elemental analysis for C^H^N^O, 
CaJod.X: C, 73.44; H. 7.66; N. 12.98 
Found*: C. 73.44; H, 7.88; N, 12.93 


98 




colorless crystals Gso-PrOH) 
mp,189-190°C 

Elemental analysis for C^H^NjO, 
CaJodJK: C, 70.95; H, 7J28; N. 1233 
round*: U, 71.22; n, /.4«; fi v iZ-5»4 


99 


NHBn 


pale brown amorphous solid 
NMR spectrum d (COajppm: 
0.89-1,06(2H f m)J^5-1.40(3H.m)J.43(9asXl.8O-1. 
90(2H^)^.50^2.«)(2H^J5^J)5(2H^nX4.59(2Ht 
,**=7 JHz),4.98<2H,d,J=5SHz).6.1 ! (1H.t,J=5.5rte>J.2 
4-728(1 H.m) J.30-7^5(3Hjn).7.48(2rid^73H2).7, 
50^755(4H > m)J.60-7.65(2H F m)734-7.96(2H^ri) 
1R spectrum V (KBr) cm 1 ^438.1 690 
Mass spectrum m/c561(M*) 
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Example 




Physical properties 


too 




pale yellow amorphous solid 

NMR spectrum d (COCI»)ppm: 

1 .00^1.08(28,mXl.30-1 .35(18.mXl .38-1 .42(28,m).1 . 

43(98,s) t 1 .83-1 .90O8^U.57(28 J>rs)£.98(284>rs) P 4 

.6ieHXJ=7.5H2),4.89(2H.d.J=6Hz),7.33-7^5(1H^nX 

7^H.d ? J^Hz)J.51-75S(4H^n)J.M-7.87(2rim),7 

.88-7.89(18^)J.96W.97(18^),8^(28,d.J=882) 

IR spectrum V (KBr) cm" :3428. 1692 

Mass spectrum m/r562(M*) 


101 




pale brown amorphous solid 

NMR spectrum d (CDCl^ppm: 

0.98-1 .06(28.m),1 .25-1 .40(38.mXl ,43(98,sXl .80-1. 

85(28^) r 2^O-2.60(28 r m).3.79(38 T s),3.9O-4.00(2H^ 

),4 J9(28.tJ=7.58i),4 .87(28 ,<U=5.5Hz),5.05(1 8J>rs) 

( 6^6(2ad.J=858r),731(18X^=7.58r),7.40(28 ? d,^= 

BJ8z)J51-7.60{48 > m),7.6O-7.65(28,m)J.94(28.d,J 

=8582) 

IR spectrum V (KBr) cm M 0432,1892 
Mess spectrum m/rf91(M*) 


102 


H 


colorless amorphous solid 

NMR spectrum £ (DMSO-dJppm: 

0.87(28,q r J=58z)JJ0-1.35(3rimXlO8(98,sXl.75(2 

riq,^7.5Hz)^.54(2HXJ=12583t)^.77(28 r d,J=1258 

r) r 4.64(28 > tJ=75H2),6^9(18.t^82X7J4(28 r tJ s =8 

82X7.44(1 8.t J=7.5H2).7.5«(1 8X^=7.582X7.60-7.67 

(38.m)J.76-7.82(28^nX7.87(18.d,J=7.582X8.16(18. 

d\J=7582)3^4(28,d^=882)^.03(1 8,s) 

IR spectrum V (KBr) cnf 2932,1 692 

Mass spectrum m/z£47(M*) 



Example 103 

4-Amlno-2i>henyl-H2H4-plperidy1)ethy^^ 

[0107] A mixture of 0.30 g of tert-butyl 4-[2-[4-(4^ethoxybcnzylamino)-2-phefiyl-1H-lmida2o[4 t 5-c)quinolin-1-ylJ 
ethylJ-1 -plperldlnecartooxylate and 9 ml of trtfiuoroacette add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dllsopropyl ether to give 0.31 g of pale yellow crystals. Recrystalllzation from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224 # C. 



Elemental analysis for C^H^Nj • 2CF 3 C02H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N. 11.34 
N, 11.61 
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Example 104 

1 -[2-{4-Chloro-2-phenyM H-imidazo [4 t 5-c]quinolin-1 -yl)ethyQ-4-piperidinone 

5 [0108) A mixture of 0.39 g of 1-{2-(4-chloro-2«phenyl-1 H-lmldazo[4,5-c)quinolin-1 -yl)ethyl)-4,4-ethylenedioxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column ch romatography 

to using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallization from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 



Elemental analysis for C^HgtCINjO 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H, 523; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

20 1 -{2-{4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]qulnolln-1 -yl)ethyl)-4-plperidinone oxlme 

[0109] A mixture of 020 g of 1 -{2-(4-chloro-2-phenyl-1 H-imldazo[4,5-c]qulnolln-1 -yl)ethyl]-4-piperidlnone, 0.04 g of 
hydro xylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
25 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*C (decomposition). 





Elemental analysis for C^H^CINsO • 


1/2H 2 0 


30 


Calculated % 


C, 64.41; 


H, 5.40; 


N, 1 6.33 




Found % 


C, 64.75; 


H, 5.32; 


N, 16.09 



Example 108 

35 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazo[4,5-c]quinolln-1 -yi)ethylj-1 -plperidinecarboxylate 



[01 10) A suspension of 0.80 g of tert-butyl 4-{2-(4-chloro-2-phenyl-1 H-imidazo-[4,5-c]quinolln-1 -yl)ethyl)-1 -piperidi- 
necarboxylete and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
40 temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was tittered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1) as eluting solvents and washed with dllsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from dllsopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



45 


Elemental analysis for C^J-^N^ 




Calculated % 


C. 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



[01 1 1 J In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Exampla 


re 


m 


Physical properties 
(Recrystallization solvent} 


107 


XX 


1 


colorless crystals [hydrochloride] 
CMeOH) 

mp ,258-26 1°C (decomposition) 

Elemental analysis for 

C^.H^^HCI-HxO 
CalccLS: C, 53.79; H. 8-21; N, 15.68 
FoundS: C. 53.49; H. 8.14; N, 15.67 


108 


-a 


2 


colorless orystala [hydrochloride] 
(MoOH-CICHjCHjCI) 
rap.220-233% (decomposition) 
Elemental analysts for 

CuHwrVZHCI-I^HjO 
Calcd.%: C. 5838; H. 8.40; M. 15.48 
FoundX: C, 5636; H. 6.18; N. 1535 


109 


""Ok 


2 


odorless orystala [hydrochloride] 
(MeOrMso-Pr,0) 
mpJ25-23B°C (decomposition) 
Elemental analysis tor 

CalodJ: C, 61.27; H, 7.41; N. 13.61 
Found*: C f 6UW; H. 7.44; N. 13J50 



Example 110 

4-Chloro-2-phenyM-[2-(4-plperldyl)ethyl)-1H-lmldazo[4 f 5-clqulnoHne hydrochloride and fumarate 

[01 12) A mixture of 3.64 g of 4-chloro«2-phenyl-1 -{2-(N-tnphenylmethyl-4-plperldyl)ethy1l-1 H-!mldazo(4 ( 5-c)quino- 
line, 30 ml of methanol and 1 0 ml of trtf luoroacetlc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trtf luoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dtehlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride In a conventional 
method. Recrystallization from methanol gave colorless crystals having the melting point of from 257 to 265»C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recrystalllzetion from methanol 
gave colorless crystals having the melting point of from 1 85.5 to 1 ee.o^C (decomposition). 

Hydrochloride: 

[0113) 



Elemental analysis for C^H^CIN, . HCI • HjO 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H, 5.77; 


N, 12.58 
N, 12.80 
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Fumarate: 
[01141 



Elemental analysis for C^H^ 


CIN 4 • C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline triftuoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmidazo[4,5-c}-qulnolln-1 -yl)ethyl)-1 -piperfdlnecarbox- 
15 ylate in 10 ml of methylene chloride, 1 ml of trtfluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl ether to give 0.36 g of colorless crystals. Recrystailization from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



20 


Elemental analysis for C23H 24 N 4 0 • CF 3 C0 2 H • I/8H2O 




Calculated % 


C, 61.44; 


H,5.21; 


N, 11.46 




Found % 


C, 61.26; 


H, 5.05; 


N, 11.47 



23 Example 112 

4-Chloro-2-phenyl-1-{2-(1 -piperazlnyt)ethyl]-1 H-imidazo[4,5-c]qulnollne methanesultonate 

[0116) To a solution of 1 20 g of tert-butyl 4*[2-(4K^loro-2-phenyl-1H-imida2o-[4,5<]quinolm-1-y0emy0-1*piperazi- 
3o necarboxylate in 12 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesutfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. Recrystailization from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CIIS^ • 2CH 3 SO a H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1-[2^4-pipeddy0ethyll-1H-lmlda2o[4,5-cJqulnoUne hydrochloride 
[0117) A mixture of 1.57 g of tert-butyl 4^2-(4-amlrw>-1H-lmlda^ 

and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as eluting solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystailization from ethanol gave colorless 
crystals having the melting point of from 243 to 244*C (decomposition). 





Elemental analysis for C^H^Nj • HCI 


3/4H2O 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


55 


Found % 


C. 59.10; 


H, 6.83; 


N, 20.30 



[01 1 8] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 
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were obtained. 



5 



10 






Example 


R1 


B 


m 


Physical properties (Recrystaliization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHjCr^CI-AcOEt) 
mp,253-256 # C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-288 0 C (decomposition) 
Elemental analysis for C 18 H 17 CIN 4 ^2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [f umarate](MeOH) 
mp ,268-271 .5 # C (decomposition) 
Elemental analysis for 
(V^iCIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp ,258-26 7* C (decomposition) 
Elemental analysis for C 17 H 10 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.48; N, 15.78 


40 
45 


118 


H 


a 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5*C 

Elemental analysis for 

CiTH^C^-CFaCOjH-IMHaO 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11 .89 



50 
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Example 


R 1 


R* 


m 


Physical properties {Recrystallization solvent) 


5 


119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp r 240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C. 60.32; H, 5.72; N, 16.41 


10 
13 


120 


Me 


CI 


2 


pale brown crystals [trif luoroacetate] 
(BOH) 

mp,20t-202 o C 
Elemental analysis for 
C^H^CIN^FaCOgH^h^O 
Cated.%: C, 51 .62; H, 5.31 ; N, 12.04 
Found%: C, 51.62; H, 5.12; N. 12 22 


20 


121 


CF 3 


CI 


2 


colorless crystals [triftuoroacetate] 
(EtOH) 

mp,233-235*C 

Elemental analysis for 

C ie H 1B CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 


23 
30 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 
mp,191.5-192.5 # C 

CjgH^N^HO-rtyD 

Calcd.%: C, 61.74; H, 8.31; N, 12.52 
Found%: C, 61.69; H, 6.51; N, 12.44 


35 


123 - 


Ph 


CI 


3 


colorless fine needles[triftuoroacetate] 
(EtOH) 

mp,260-283°C (decomposition) 
Elemental analysis for 

C 24 H 23 C,N 4 * CF 3 C0 2 H 

Calcd.%: C. 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals (hydrochloride](EtOH) 

mp,1 99-201 *C 

Elemental analysis for 

C^WVHCI^HjO 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C, 81 .21 ; H, 7 26; N, 11 .80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallizatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 
mp t 249-255 ,> C (decomposition) 
Elemental analysis for 

C^^CIjN^CFaCOgH 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 
Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOK) 

mp,255-262*C (decomposition) 
Elemental analysis for C^H&ClfV CF 3 C0 2 H 
Cftlcd %• C 60 17* H 5 05* N 10 BO 
Found%: C, 59.95; H, 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C 2 4H25CIN 4 0-1/2H 2 0 
Cated.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


12B 


CI 


H 


N 


colorless crystals [trtfluoroacetate](MeOH) 
mp,280-268*C (decomposition) 
Elemental analysis for C^H^CINj^^COjH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 


R* 


R* 


Physical properties 
(Recrystallizatfon solvent) 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp r 191-193°C 

Bemental analysis for C n HnCIN 4 
Calcd* C, 70.67; H, 5.93; M, 14.33 
Found* C, 70.70; H, 6.08; N, 14.28 


130 


CI 




colorless crystals (AcOEt) 

11^,156.5-157.5^ 

Elemental analysis for CaHnCIN 4 
CalcdJk C. 70.67; H. 5.93; M t 14.33 
Found* C, 70.64; H. 5.92; N, 14.21 


131 


Ct 


-CX 


colorless crystals (EtOH) 
mp.16eV17lT; 

Elemental analysis for C^HnCJh^O 
Calcd.* a 87.26; H, 5.38; N t 14.26 
Founds C. 67.31; H. 555; N, 14.32 


132 


CI 




colorless crystals [tnfluoroacetate] 
(Iso-PrOH) 

mp,1 58-1 631C (decomposition) 
Bemental analysis for 
Ca^ai^CFaCOiH-S/^HxO 
CaJcd.* C. 49.06; H. 4.42; N, 10.60 
Found* C, 48.04; H. 4.41; N, 10.73 


133 


Me 




pale brown crystals (AcOEt) 
mp.B8-89 c C 

Elemental analysis for C^H^N^-^O 
Calcd* C, 71.44; H, 7.24; N, 17.36 
Found* C, 71.25; H. 7.23; N. 17.03 



64 



EP 1 104 764 A1 



Example 




Physical properties 
(RecrystaJUzation solvent) 




/ V Ph 

"nrx 


colorless fine neodles[fumarata](EtOH) 
mp^61^272X (decomposition) 
Elemerital analysis for 
CaH^CMr l/aC^O*- 5/2H,0 
CsJcd.%: C, 60.06; H, 5.88; N, 11.67 






Found* C, 60.07; H, 5.89; N, 11.60 




Specific rotation 

[aiFz-njf (c=o.i. diiso) 


135 




colorless crystals [trifluoro acetate] 
(EtOH) 

mp,21 5-221 °0 ( decomposition) 
Elemental analysis for 




AAA. 


CHnClr^-CF^COjH 
Calcd.%: C. 59.00; ri 5.55; N, 1 1 .01 




Found* C. 5835; H, 5.63; N. 11.05 


136 




psle brown crystals [triflueroacetate] 
(MeOHHso-PrOH) 
mp^25-232°C (decomposition) 
Elemental analysis for 




cCC 


C22H29CIH4 UPjwUjrl 

Celed.* a 58.24; H. 5.29; N, 11.32 




Found* C. 58J09; H» 5.29; N. 11.32 






pale brown crystals [trifluoroaoetate] 


137 




(EtOH) 

mp P 224-2245 , t: 

Elemental anaiysia for 

C„H I1 Clrl 4 S-CF,CO x H-3/2H t O 
Calcd.* C. 51.35; H, 4.68; N. 10.41 
Found* C, 51.65; H, 4.32; N. 10.16 
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Example 


R» 


Physical properties 
(RecrystaJlization solvent} 


5 






colorless crystals (AoOEt) 




138 


n-Bu 


Elemental analysis for C 21 H T7 dN 4 
Calcd.%: C. 68.00; H. 7.34; N. 15.10 


10 






FoundS: C, 67.76; H. 7.59; N, 14.96 








coloiiess crystal* [trifluoroacetate](EtOH) 








mp,13$-139.5°C 


15 


139 


JO 


Elemental analysis for 
CnH a CIN 4 - 3/2CF.COJH- H,0 
CaJcd.%: C. 53.29; H. 5.59; M, 9.56 
Found*: C. 53.23; H, 5.33; N, 936 








pale brown crystals (AoOEt-iso-Pr x O) 


20 






mp,230-234*C (decomposition) 




140 


Bn 


Elemental analysis for 0,^01^-1/41^0 
CaicdJL* C, 70.40; H, 6.28; N. 13.68 
FoundX: C, 70.41; H, B27; N, 13.54 


25 


141 




pale yellow crystals [methaneeuHbnate] 
(MeOH) 

mpj 96-207°C (decomposition) 
Elemental analysts for 


30 






C^HbCIH*- 2CH,S0*H- H,0 
Calcd.%: C. 51.71; H. 5.82; N. 8.93 
Found* C, 51.59; H. 5.42; N. 8.87 



33 



45 



50 
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Example 


R 1 


Physical properties 
(Recrystallization solvertt) 


142 




colorless crystals [fumarate](MeOH) 

mp^24-229°C (decomposition) 

Elemental analysis for 

C^H^CIN^ C 4 H40 4 - H,0 
CalcdJfc C, 62.39; ft 5.80; N, 10.39 
Found* C. 62.46; H. 5.51; ft 10.42 


143 


XT 


colorless crystals [fumarateJQEtOH) 
mp,21 3.5-2 1 B°C (decomposition) 
Elemental analysis for 
C x ,H B CIN 4 0*C 4 H 4 0 4 - 1/4H,0 
Calcd.%: C. 62.10; ft 5.49; ft 10.35 
Founds C. 61.94; ft 5.45; ft 10.30 


144 




odorless crystals [trifluoroscetete] 

(MeOrMso-Pr t O) 

mp^53-257°C (decomposition) 

Elemental analysis for 

CuHuCI^S-CFsCO^- 1/2H,0 
CaiodJt: C, 55.76; ft 4.86; ft 10.00 
FoundS: C. 55.67; ft 4.59; ft 9.99 


145 


Me 

1 

XX 


odorless crystals [tnfluoroeostate](EtOH) 

mp.21 8-225 t (decomposition) 

Elemental analysis for 

C^ClftOS-CFjCOjH 
CaJodJL C 55.07; H. 4.62; ft 9.88 
Found* C, 54.91; ft 4.69; ft 9.77 


146 


jX 


colorless crystals [trifiuoroecets£e](MeOH) 

mp,270-277lC (decomposition) 

Elemental analysis for 

C M H B CIN 4 0 I S-CF,C0 1 H 
Calcd.* C. 53.56; ft 4.49; ft 9.61 
Found%: C, 53.51; ft 4.50; N. 9.62 
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Example 


R 1 


Physical properties 
(RecrystaJUzation solvent) 


147 


'X) 


colorless crystals [fumarats](EtOrl) 

mp, 1 92-1 BS°C (decomposition) 

Elemental analysis for CnHadFN^C^tVr^O 

Calcd.%: C, 59.72; H. 5.20; K 10.32 

Found%: C, 59.81; H. 5.07; N„ 10.33 


148 


JX 


colorless crystals [fumarate](MoOlt iao-PrOH) 

mp.1 84-1 87^C (decomposition) 

Elemental analysis for CnHnCIFNr^H^-^O 

Calcd.%: C, 59.72; H, 5-20; N, 10.32 

FoundS: C, 80.00; H. 4J1; N, 10.34 


149 




colorless crystals [fumarate](MeOH) 

mp^O4-209°C (decomposition) 

Elemental analysis for CbHb&HV OJtifi 4 *Hfi- 

CalodJk C. 59.72; H. 5.20; N, 10.32 

Found* C, 59J53; H, 4.92; N, 10.41 


150 


F 


colorless crystala [trifluoroecetato](EtOH) 

mp r 260-283°C ( decomposition) 

Elemental analysis for C n H 19 ClF 4 H4*CF,C0 2 H*H z O 

Calcd.%: C. 50.47; H. 3.73; N. 9.42 

Found*: C, 50.33; H. 333; N. 9J51 


151 




colorless crystals [tnfluoroacetate](MeOH) 

mp ,259-261 °C (decomposition) 

BementaJ analysis for CaH lt CIF 9 N 4 -CF,C0 2 H 
Calcd C. 50.48; H, 3.22; N. 9.42 
Found*: C. 50.28; H, 3.28; N, 9.46 
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Example 




Physical properties 
(Recrystailization solvent} 


152 


XJ 


colorless crystals [methanesulfbnats] 
(EtOH) 

mp.l 05-202^ (decomposition) 
cjernenvw ans(y«s iv» 
CqHqCINq- CHjSOjH-S^HxO 
CaJcd.* C, 54.11; H, 5.63; N, 13.72 
Found*: C. 54.13; H, 5.45; N, 13.53 


153 




colorless crystals [fumarateKMeOrHEtOH) 
mp.1 81-1 *5J5°C (decomposition) 
Berne ntaJ analysis for 

r» U rjy .r u n • 14 
CjtrijilHNj " Vr 4 rl4U4* MtU 

Calcd.*: C. 59.37: H. 5.37: N, 13.31 
Found*: C. 59.37; H. 5.11; M, 13.37 


154 




pale yellow fine needlea [trifluoroacatata] 
(EtOH) 

mp, 1 o /.3^zu^ i Decomposition/ 

Elemental analysis for 

CaHnaHj-CF.COjH-I^O 
Calcd* C. 56.47; H, 4.64; N. 13.72 
Found*: C, 56.45; H. 4.58; N. 13.72 


155 




colorless crystals [trffluoroacetate](EtOH) 

mp F 250~255^C (decomposition) 

Elemental analysis for C»H 17 CIN 4 -CF 3 C0 1 H 
Calcd.* C. 64J»: H, 4.88; N, 9.64 
Found*: C. 63J1; H. 4.92; N, 9.63 


150 




colorless crystals [tnfluoroacetate](EtOH) 

mp.1 445-1 45^ 

Elemental analysis for 

CaHoClKO^CFjCO.H-S^HjO 
CaJod.* C. 59.66; H. 5.01; M, 8.9* 
Found*: C, 59.44; H. 4.71; N. 9D4 
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Example 


R' 


Physical properties 
(Recrystailization solvent) 


157 




pale green crystals[trifluoroacetate](EtOH) 

Elemental analysts for 

C^HaaFjN*- 0^00,^5/411,0 
CalcdJ: 0, 52.44; H. 4.32; N, 9.41 
FotmdS: C ( 52.54; H, 4.19; N» 9.53 


158 




colorless crystals [trifluoroacotate](MeOH) 

mp,231 -241 1 (decomposition) 

Elemental analysis for 

C^CJI^O • CF,C0,H- 1/2HtO 
OalciU: C. 54,82; H. 4.60; N, 11.12 
Found* 0, 54.73; H» 4.42; N. 11.21 


159 




colorless crystals [trifluore>acetate](EtOH) 

mp ,256-261 ^0 (decomposition) 

Elemental analysis for 

C^H^CIR-S- CF,C0 2 H- 1/4H,0 
CaJcdJfc C, 53.59; H, 4.40; N, 10.87 
FoundS: C. 5353; H, 4.33; N. 10.90 


4 OA 




colorless crystals [trifluoroacetate](MeOH) 

mp ,270-273^0 (decomposition) 

Elemental analysis for 

C u H s1 CIN t *OF 3 CO s H- 1/2H,0 
CalcdJfc 0. 52.44; H. 4.60; N. 16.68 
FoundS: C. 52.15; H. 4.74; H» 16.95 


161 




pale brown orystals [triflueroaoetste] 

(EtOH-EttO) 

mp^O3-203.5°C 

Elemental analysis for CaH^CIN^S-CFaCOjH 
Celcd* C. 51.61; H, 4.13; N, 13.68 
FoundS: C. 51.48; H, 4.22; K 13.52 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


5 


162 


XX 


pale yellow crystals Diydrochloride]Gso-PrOH) 

m Pf 245-249X (decomposition) 

Elemental analysis for C, 4 H„FN»-2HCI-3/4H,0 
Calcd.%: 0, 60.70: H. 6.05; M. 11.80 
FonndS: C. 60.81 : H. 533; K 1 1 .72 


10 






colorless crystals [hydrochlonde](EtOH) 


15 


163 




NMR spectrum d 

(DMSO-d^ppm:! .30-1 .4<X2H,m).1 35-1 .70(1 H.m).1 .70 
-1.8tK4H t m)^.65-2.80(2H > mW.ia-3^5(2H l m) > 3.17(3H 
,s),4.73(2H,U=7.5Hz) ,737(1 rU.*=73Hz),8.04(1 H^J= 
7-5Hz)^.55-8.65(2H.m)3J4(1Hi)rs)^.06(1Hi)rs) 


20 






pale brown crystals (AcOEt) 
mp.17B-177.rC 




164 


JO 


DementaJ analysis for Cj,H»H, 
Calcd3: C, 74.36; H. 8.78; M, 1835 
Found* C. 74.09; H. 630; M» 18.69 


25 


165 




oolortess crystals [hydroohionde] 

(MeOH-iso-PrOH) 

mp>300*C 

Eiomental analysis for C^HaF.N^HCM^H,© 


30 




CalcdJk C. 57.70; H, 5.42; N. 10.77 








Found* C. 57.72; H, 5.12; N, 10.79 


35 


166 


p 


pale yellow orystals Gso-PrOH) 
mp f 186-187 < t: 

Elemental analysis for ^^^0-^0 
CalcdJt: C, 6932; H. 6.92; N, 14.80 
Found*: C. 6933; H. 637; K 1439 



40 




50 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


167 




colorless orystals [hydrochloride] 

(EtOH) 

mp.218-219% 

Elemental analysis for C^H^M, • 3HCI 
Celcd.* C. 53.68; H. 5 .79; N. 17.89 
Found* C, 53.63; H, 8J)1; N. 17.89 


168 


p 


pale yellow crystals [hydrochloride] 
CMeOH) 

mp 2S$-Z$B°C (decomposition) 

Elemental analysis for 

CnHaNttS-ZHCl-HjO 
CeJod.%: C. 53.84; H. 5.81; N v 14.95 
Found* C f 53.59; H, 5.71; M, 14.82 


169 


p 


pale yellow orystals [hydrochloride] 
(EtOH) 

mp,196-199°C 
Elemental analysis for 

Calod.%: C 52 48: K 6.41; N. 11.13 
Found* C, 52.44; H. 6.68; N. 11.13 


170 


p. 


pale yellow crystals [trifluoroacetate] 
(EtOH) 

mp ( 228-229 fl C 

Elemental analysts for 

CbH 2 ,H 4 S-3/2CF j C0 2 H* 1/2H,0 
Calod.* C. 54.73; H, 5.03; N. 9.82 
Found* C, 54.46; H, 4.91; N, 10.00 


171 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp^74-277t (decomposition) 

Bemental analysts for 

C 0 H|»M«S-2HCI-5/4H 1 0 
Calcd* C. 56.84; H 6*3; N, 1133 
Found*: C, 56.79; H. 6.11; N. 1131 
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Example 






Physical properties 
(Recrystalfizstion solvent) 


172 


A 

/ Mm 


CI 


oolortess crystals [tnfluoro acetate] 
(EtOH) 

mp,189-190 < t; 

Elemental analysis for 

C B H»C(N«S>3/2CF,CO,H 
CaiodJ: C, 5139; H. 4-24; N. 9.63 
Found*: C. 5154; H. 4.29; N, 9.65 


173 




CI 


oolorteea orystals [trifluoroacetate] 
(EtOH) 

mp,184~195°C 

Elemental analysis for 

C a H n aN 4 S-5/4CF,CO t H 
CalodJ: C, 53.16; H, 4.42; N. 10.12 
Founds: C. 53.18; H. 4.39; H. 10.39 


174 


■p 


Mm 


pale brown orystals frydrochJondo] 
(EtOH) 

mp.245.5-248.5X 

□omental analysis for 

C a H„N t -2HCt-3/2H 1 0 
CalodJfc C, 5752; H. 658; N, 15.24 
Found* C, 57.65; K 8.33; N. 15.23 


175 


f 


Mm 


pais brown orystals [hydrochloride] 
(EtOH) 

mp^24-225*C 
Elemental analysis for 

C a H n N i -2HC!*5/2H l O 
CatedJL- C, 56.21; H, 6.97; N, 14.25 
Found*: C. 55.95; H, 6.70; N. 14.23 


178 


H 




oolori ess prisms[tnfluoroecetsto] 

(EtOrHso-Pr,0) 

mp.1895-1925X 

Elemontal analysis for 

C B H s FN«0-CF,CO t H 
CalcdJl: C. 59.52; H, 4.80; N. 11-11 
Found*: C. 59.41; H. 4.88; M. 11.18 
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Example 




Phvsioat orooertios 
(RecrystalKzation solvent) 


177 


OPh 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp^14.5-2155 fl C 
elemental an»iy»i» ,t,f 

CH^N^- CF,C0,H- 1/2H»0 | 
Calcd.%: C, 65.14; H, 5.29; N. 9.80 
Found*: C. 85.40; H, 5.07; M, 9.85 


178 


NHPh 


colorless crystals (MeOH-iso-PrOH) 
1**191-194^ 

Elemental analysis for C^H^N, 
p niA/4 «- r 77 ft9* H 8.53: N 15.85 
Found* C, 77.76: H, 659; M. 1556 


179 


NHMo 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

^,209-210^ 

Bamental analysts for 

C M H r7 N 9 -2HCI-7/4H 1 0 
CslodJt: C, 58.B3; H, 0.051, It, 
Found* C. 58.88; H, 851; N, 14.13 


180 


NMe, 


colorless crystals [hydrochloride] 
CMeOH) 

mp ,205-208.5*0 

Elemental analysis for 

C^N^HChS/^O 
Calod.* C. 58.02; H, 7.01; N, 1353 
Found* C 58.01: R 7.02: M. 1350 


181 


H 


colorless crystals [hydrochloride] 
(EtOH) 

mp,210-212t; 

Elemental analysis for 

C.Hj.^HCI-HtO 
Calcd.* C. 62.15; H, 8.82; M, 13.94 
Found*: C, 61.99; H, 8.44; N. 13.85 
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Example 




Physical properties 
(Recrysta [fixation solvent) 


182 


NKBn 


colorless crystals [Hydrochloride] 

Oso-PrOH) 

09,244-245% 

Elemental analysis for 

C„H „ • 2H CI • 3/4HjO 
Calcd.*: C. 85.79; H, 8.35; N, 12.78 
Found* C, 65.81; H. 8.13; N. 12.88 


183 




pals yellow crystals [hydrochloride] 
(EtOH) 

mpJ90-193°C 

Elemental analysis for 

r u m . 3HCI • 2H,0 
CaJcd.%: C, 57.29; H. 8.13; H, 13.32 
Founds: C. 57.48; K 5.38; N, 13.77 


184 




pals yellow orystaJe [hydrochloride] 
(EtOH) 

mp ( 231.5-232 < £ 
Elements! analysis for 

XAgrlf fflf on V>l O/ ^ftjv/ 

Calcd.* C, 58.23; H. 6.72; M, 14.55 
Founds: C, 58.12; H, 6.93; N, 14.48 


189 




colorless needles [hydrochloride] 
(EtOH) 

mp,187-189% 

Elemental analysis for 

C s H n N v -2HCI-3/4H t O 
Calcd* C. 63.93; H. 6.99; N, 13.31 
Found%: C. 64.05; H. 6.93; M. 13.32 


188 




colorless crystals [hydrochloride] 

(EtO H"iso— PrOH) 

mp,19+-195t; 

Elemental analysis for 

Q K7 rVill J 0-2HCI-3/2H l O 
Calcd* C. 59.89; K 6.70; N. 12.93 
FoundS: C. 59.72; H. 6.64; H w 1235 



Example 187 

1 -[2-(N-n-Butyl-4-plperjdyl)ethyI)-4-chloro-1 H-lmidazo{4,5-c)qulnollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-H2-(4-piperidyl)ethyl]-1 H-imidazo-[4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N,N-d1methylformamWe, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. "Hie reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystelllzatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158*C. 



Elemental analysis for C^H^CIN, . 2HCI • 1/2H 2 0 


Calculated% 
Found % 


C, 55.70; 
C, 55.B0; 


H.6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-plperidyl)ethyn-4<hloro-1 H-imldazo[4,5-c]qulnollne 

13 [01 20] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo-{4,5-c]quinoline trif luoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dilsopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with dilsopropyl ether to give 0.45 g of colorless crystals. Re- 
crystalllzatlon from a mixture of methylene chloride and dilsopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5'C. 



Elemental analysis for C 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[01211 In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 
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Example 




B 




m 


Physical properties 
(Recrystalfizstion solvent) 


189 


Ph 


H 




2 


ooloriess crystal* (iso-PrOH) 
mp,i67-16B°C 

Be mental analysts for C^HgCIN^ 
CaJcdJt: C. 71.19; H, 6.22; M. 13.B4 
Found* C, 71.00; H. 6.18; M. 1356 


190 


H 


* CI 


BBK CX 


2 


ooloriess crystals [hydrochloride] 
(EtOH) 

mp f 236-248"C (decomposition) 

Elemental analysis for 

QmHmC*i"« • /4H|0 
Calcd* C, 60.01; H. 5 .35; N, 1 1.66 
Found* C. 60.01; H, 5.62; N, 11.67 




n 


u 

n 




1 


colorless crystals [hydrochloride] 
(EtOH) 

mp,248-257 fl C (decomposition) 

FlftmMita! AnalvRis for 

Cj,HaCIN4- HCM/4H,0 
Calcd.* C, 63.96; H» 5.72; N, 1247 
FoundS: C, 63.98; H, 5.80; N, 12.93 


192 


Ph 


H 




2 


ooloriess crystals (CHjC^-'rao-P^O) 

rra>J545-160 c C 

Elemental analysis for 

Cj.HttCI^OM/BHtO 
CalcdJk C. 69.00; H. 5.85; N, 1247 
Found*: C. 68.78; H. 5.78; N. 12.71 
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Ex amp 1 8 


p» 

rv 




Physical properties 
(Recrystallizstion solvent} 


5 








colorless crystals [hydrochloride] 










(MeOrHso-Pr x O) 


10 


193 


BnN i 


1 


mp,289-~280 , C (decomposition) 

Elemental analysis for 

C 2J H x4 N 4 *2HCI-3/4H 2 0 
CalcdJl: C. 62.37; H. 6.26; M, 12.85 
Found*: C, 82.36; H, 6.45; N, 12.60 










colorless crystals [hydrochloride] 


13 


194 




2 


(MoOrHso-Pr,0) 

mp,1 50-158*C (decomposition) 

Elemental analysis for 








C 4 HmN 4 -2HCI-1/2H,0 


20 








CalcdA: C, 63.71; H. 6.46; N, 12.38 
Found* a 63.90; H. 6.68; N. 12.11 



Example 195 

23 

4-Chloro-H24N-(4-fluorophenylsulfony0^i>^ 

[0122] To a suspension of 0.50 g of 4-chloro-1 -[2-{4-plperidyl)ethyl]-1 H-lmlda2o-[4,5-c]qulnollne trtfluoroacetate and 
0.32 g of potassium carbonate in 2 ml of N,N-dlmethylformamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
oo ride in 3 ml of N.N-dimethylformamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzation from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 7*.5*C. 



Elemental analysis for C^H^ClF^OjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



40 

Example 196 

1 ^2-(N-Methanesurfonyl-4-plperidyl)ethyll-4-phenoxy-1 H-imldazo[4,5-c r quinollne 

45 [01 23] To a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-plper1dyl)ethyl]-1 H-lmWazo-[4,5<]qutnollne trtfluoroacetate and 
0.57 ml of trtethylamlne In 10 ml of methylene chloride, 0.16 ml of methanesutfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 

50 ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76 # C. 





Elemental analysis for C^H^Ni 0 ^ 


35 


Calculated % 


C, 63.98; 


H, 5.82; 


N t 12.44 


Found % 


C, 64.01; 


H, 5.96; 


N, 12.28 



[01 24] in accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzatlon solvent) 


t97 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202'C 

Elemental analysis for C^H^N^S 
Cated.%: C, 68.42; H f 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 1 0.53 


198 


Et0 2 C 


colorless crystals (AcOEWso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C 26 H 20 N 4 O3 
Cated.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,bre),1 .50-1 .70(1 H,m),1 .78(2H,brs),2.00(2H,q,J= 7.5Hz),2.B1 (2H,brs),4.23(2H, 
brs).4.63(2H,t, J=7.5Hz),5.1 3(2H,s),7.25(1 H,t, J=7Hz),7.30-7.40(5H,m),7.39(2H,d,J= 7Hz), 
7.44(2H,t,J=7Hz),7 50(1H,td,J=8.5,1Hz),7.57(1H,t d ^=8.5,1 Hz), 7 90(1H,dd,J=8.5 r 1Hz) l 
7.94(1 H,s),8.04(1H, dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnr 1 :1 698 
Mass spectrum m/z:506(M+) 



Example 200 

4-{2 -(4- Amlno-1 H-lmldazo [4 ,5-clqulnolln-1 -yl)ethyl]-N-methyM -plperldlne-carbothioamide 

[01 25] A suspension of 0.50 g of 4-amino-1 -{2-(4-piperidy1)ethyl]-1 H-imldazo[4,5-c]-quinollne and 0.37 9 of rnethyk 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8»C. 



Elemental analysis for C^^S . 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H t 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyM H-lmidazo[4,5-c]qulnoHn-1 -yl)ethyl]-N-methyM -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220*C (decomposition) 
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Elemental analysis tor C25H28CIN5S 


Calculated % 
Found % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

H2-(1-Amidino-4i>iperidyl)ethy0^^ 

[0128] A solution of 0.75 g of 4^hloro-2-phenyl-1 W 4.piperidyr)ethv^ 9 o|1H- 

le-l-carboxyamidlne hydrochloride and 0.39 ml of triethylamine In 6 ^^^^J^^ 
at room temperature for 19 hours The reaction solution was concentrated and the rescue was added wrth ethanoL 
and rnrprecipitatedcrystals were collected by filtration to give 0.51 g of coloriess crystals. Reaysta.llzat.on from 
ethanol gave coloriess crystals having the meitjng point of from 270 to 27TC (decomposition). 



Elemental analysis tor C^H^CINe - HCI • 1/2H z O 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



101291 As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-lp in human cells will be shown below 

1 . Preparation of blood cells for culture 

101301 About 50 mL of whole blood was collected from adult heahhy volunteers by venepuncture into a plastic tube \ 
S^nVno 170 uL of Novo-heparin 1000 (Novo-Nortlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
C 5 wTpXd Sing a ceS separation tube, LeucoPREP- (Becton Dickinson), and cultured wi* RPMM640 
mod urn (NiLi Pharmaceutical Co.) containing 2 mM L -glutamine (Lile Technologiee). 2.5 U/mi pen«l l.n-2 5 pg^L 

mL. 

2. Preparation of test compounds 

roi3ll Test compounds were dissolved in distilled ultra-pure water, dimethyl suifoxide, or 0.1 N hydrochloric acid at 
SJ^n^eZqueL^ diluted with saline and used. Tne compounds were examined at concentrafons rangrng 

from 10- 10 M to 10" s M. 

3. Treatment of cells with medicaments 

101321 10uLof 1 pg/mL lipopolysaocharide (LPS) was added to a 98-well (flat bottom) plate for cell c ^ r *^oJ*s\ 
„ ™ Lue cule pile (B^nbteWnson). containing 180 pL of the PBMCs in the ^emenboned mediunv After 
30 minutes, pL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 37*C for 16 hours In sn atmosphere of 5% CO z . 

4. Determination of human TNF-a a nd human IL-1p 

T01331 An enzyme Immunoassay by the sandwich method was performed to determine the human TNF- a and jj uman 
J „ £ "STsTematent. The entl-cylokine antibody (the flrst-anUbody) was diluted and ptoced in a 98-weH 
mlcmlriaCor coating. After the wells were washed, the culture supemstant was ^P^ly dButed < and then 
S to ee^hwei, an d Incubated. Then the second-antibody egalnst cytokine and the third-antibody against the sec- 
on«^ 

lprc^ess B .etramethy.benzidlneso.u1ion(DAKO)wes added to each wellto 
eacTn was quenched with 1 N sulfuric scid, snd then the absorbance at 450 nm of each wen was 
m^oprateTeader, M-Vmax'- (Molecular Devices). The concentrations of the cytokines were de 
caTn Sam Softmax- (Molecular Devices). In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologle Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
3 IL-1 p, monodonal anti-human IL-1 p (Clstron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p. the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
43 against production of TNF and IL-1 . 

industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

53 1 . A 1 H-lmidazopyrldine derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxyl group, an alky* group which may have one or more substituents, 
a cycloalkyi group which may be substituted, a styryt group which may be substituted, or an aryt group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a haJogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclte or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
r3 represents unsubstituted piperidlno group, at least one of R 1 and R 2 is not hydrogen atom. 

2. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 



wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyi group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocydlc or heterocyclic ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an aikanoyl group which may 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyt group, a thiocarbemoyl group which may be substi- 
tuted, an alkanesulf onyl group, a benzenesutfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 
ring. 

4. A medicament which comprises as an active ingredient the 1 H-lmidazopyridlne derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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